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classify the various forms of malocclusion found in the human population.

The most widely accepted classification was the one introduced by Angle

in 1899 ín which the maxillary first permanent molars v/ere consídered

Ehe "keys" to occlusion. The primary purpose of thís and other clas-

síficatíons r^ras to enable the clinical orthodontist io group Èhe varíous

types of malocclusion inLo certain broad categories so that diagnosis

and communication wí-th peers would be facilitated.

In the past 150 years numerous ínvestigators have attempted to

ABSTRACT

I.triËh the growing Ërend torvards third-party prepaid orthodontic

programs and the possibilíty of government supported insurance p1ans,

Ehere has been an increasíng demand for a more quantitatíve and less

subjective method to evaluate malocclusíon and establish treatment

priorities. This has lead to the introduction of several indices of

malocclusion.

The prirnary purpose of these indices was Ëo quantitatively express

the degree of malocclusion so that investigators could estimate its

prevalence and severity and determine treaÈment needs of a populatíon.

One of the major drawbacks .to these indices was that they did not j.nclude

a quantitative assessment of facial esthetics and for the most part con-

sidered only statíc dental relationships.

The presenÈ investigation was undertaken to characterize the status

of malocclusion in a sample of l^iinnipeg school children; to determine

the treatment needs and demands of this sample; and to examine several

methods of establishíng treatment priority.



A random survey of. 444 twelve year o1d Winnipeg school children

was conducted. Each chíld included in the study had a full permanent

dentition with their cuspids and second molars erupted. The children

vrere given a cl-íníca1 examínation in whích twenty-six varíables r.^/ere

recorded. In addition, a lateral black and whiËe photograph was taken

ot 290 chíldren for analysis.

The entíre sample was examined as a group and then subgrouped

on the basis of their sex, occlusíon and socíoeconomic 1evel. For

purposes of the present study chí1dren in the private schools were clas-

si-fied as being in the high socioeconomíc 1evel while children ín the

public schools and those attending the dental welfare clínícs were

c3-assified in the medium and low socíoeconomic groups, respectíve1y.

The occlusíon of each child was assessed accordíng to the Angle

method of classificaËion and according to the Handicapping Labío-lingual

Deviation Index and the Treatment PrioriËy Lndex. In addition, a phoËo-

graphic índex was developed to aid in the evaluation of handicapping

malocclusi-on.

On the basis of the results of thís study the fo1lowíng conclusíons

were drawn:

1- ApproxímateLy 857" of the children examíned exhibited some form of
malocclusion.

2. No child was found to have a perfectly ideal occlusion as
dental deviatíon rvas found in every chíld.

The índíces of malocclusion suggested that approximately
total sample of children had a severe malocclusion.

3"

some slight

23% of. t}l,e
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The results of the two indices r,rere not strictly comparable because
each of them seemed to measure different aspects of malocclusion.

No relatíonship was found between socioeconomic level and the ínci-
dence or severity of malocclusion"

A definite relatj-onship was found between socíoeconomic 1evel and
orthodonËíc treatment. The higher the socioeconomíc level, the more
likely the child hTas to have eíther received treatment or at least
have- had treatment suggested.

rn all but one case the children receiving orthodontic treatment
were being treated by certified orthodontists and not by general
dentists.

4.

5.

6.

8. A photographíc index was developed
wíth an index of malocclusíon, may
dontic treatment priority.

9, The predictibilíty of the phorographic index
through further investigation in this field.

10" There is an acute orthodontic treatment need

which, when used in conjunction
aid in the assessment of ortho-

should be improved

in the population studíed.



Untíl you can count it, weigh

in a quanËitative fashion you

to thínk about a problem ín a

it, or express iË

scareely have begun

scientíf íc \¡ray.

- Lord Kelvin -
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INTRODUCTION



In recent years there has been an increasing trend towards the

socialízation of medical services. In many Canadian provinces an

individualts total rnedical and hospital needs are no\^r underwritten by

government cont.rolled insurance p1ans. An investigation into Ëhe

evolution of these plans reveals thaË in almost every case a similar

type of insurance was available from prívate insurance companies

(Reynolds, L97L). However, when the governments assumed control they

introduced non-competitive, monopolisÈic plans" There are many politi-

cal implications and ramíficatíons involved in Ëhe socialization of

any sector of the economy. The basis for the sociaLízation of medical

services sLems from the publicrs demand that every citizen in a demo-

cracy has the right to enjoy good health and receive proper medical

treatment.

CHAPTER I

TNTRODUCTIO}T

In contrast to the medical plans, prepaid dental plans are still

in Èheir embryological stage of development. If Ëhe past experience

in the medieal field is used as a guide, it is evident that Ëhe future

will include an increasing number of dental plans underwritten by

private insurance companies. Inlhen these plans prove operable, it is

probable Ëhat the government will assume control in order to provide

Èhe maximum benefits to the urajoríty of the populaEion.

With the prospect of prepaid dental insurance and publicly funded
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dental programs, there arises the need for adequate quantitative ínfor-

maËion concerning the prevalence, distribut,ion and severity of dento-

facíal anomalies as well as the treatment demands and requirements of

the populatíon. Thís has resulted in the introduction of numerous in-

dices of malocclusion whích, for the most part, have been based entirely

on the occlusion of the teeth with no consideration given Lo facial

harmony.

Although no single index has been unj-versally adopted, both the

Index of Handicappíng Labio-lingual Deviations (Draker, 1958) and Ëhe

Tneatment Priority Index (Grainger, 1966) have been used in several

epidemiologíca1 investigations. The results of these studies índicated

Ëhat there appears to be geographic differences in the prevalence and

severity of malocclusion.

It was therefore decíded that an epidemiological investigation of

malocclusion ín tr^/ínnipeg school children should be conducted \,rith the

following aims:

1" To determine the incidence and severity of malocclusion in a group
of Ëwelve year old l^Iinnipeg school children using the Treatment
PrioriÈy Index and the Handicapping Labio-1ingua1 Devíation Index.

To deter¡níne the treatment needs and requirements of the children
ex¡mined.

)

3. To determine the number of chí1dren receiving orthodontic treatment
by eíther their family dentist or by an orthodonËist.

To determine the number of children referred to an orthodonÈíst for
treatment.

4-

5" To deËermine if any
and the prevalence

relationship exists between socioeconomic leve1
or severiËy of malocclusion.
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6. To develop a photographic index for use ín conjunctíon with an index
of malocclusion.

7. To compare the results of the Ëwo indices used.



REVIEI,{ OF LITERATURE



Historical Revíerv

Awareness of dental anomalies and occlusal irregularities in

human skulls can be dated back to Neanderthal man approximately 50,000

years ago. The fact Ëhat malocclusion existed ín primiËive man has

always been of great interest to those concerned with the study of the

mants historical and evolutíonary origins.

CHAPTER II

REVIEW OF LITERATURN

prehistoric tímes \^/íth the earliest documented reports made by Hippocrates

ín the sixth book of Epidemícs. Hippocrates descríbed the relationship

between irregulariËies of the Èeeth, malformations of the skull and

palate form. Various forms of malocclusion were also recorded by Arís-

totle, Diocles and Celsus, the first to \,/rite on treatment and preven-

tive orthodontics. The historical significance of these and other ancíent

writings cannot be deníed, nevertheless, they give little information

concerning the classification, prevalence or severity of malocclusíon

whÍch exísted.

Archeological finds have indicated that malocclusíon occured ín

A survey of past literature by Weinberger (L926) revealed that

the fírst classification of malocclusion, introduced by Fox (1803), was

based on the differences ín relationships of the anterior teeth.

Delabarre (1819) modified Foxts classifícation and introduced termínology

to describe the relationship of the incisor teeth. The terms which he
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proposed \^/ere overbíte, underbite, edge to edge and crossbite. Marjolin

(1823) íntroduced the terms of promínence, recession and ínversion to

descríbe malpositions of the arches. Other men who proposed classifí-

cations of malocclusion during this era rdere: Bel1 (1829), Blandin

(1836) and Schange (1841). In LB42 Carabelli publíshed his classifica-

tíon which was based on the "bite". He described the following forms

of incisor relation; normal, edge to edge, crossbite and introduced

the term openbite. These early classifícations gave no indícation of

the incidence or severity of malocclusion. Theír prime imporËance t{as

that they established a basic terminology which could be used by future

investigators in the description of malocclusíon.

Ottofy (f888) rüas one of the earlíest dental investi-gators to

study the prevalence of malocclusion. He examined 623 boys and girls

between the ages of five and fifteen grouping problems of malocclusion

according to the number of "irregulariÈies" in each case. The findings

of this study revealed that 25% of the twelve year o1d children had some

degree of malocclusíon.

In 1890 Talbot devised a chart for the use in the examination and

classífication of malocclusion. Studying 1,000 students over twelve

years of age, he categorized. the problems of malocclusíon under the

followíng headings; large jaws, prolracted lower jaw, thumb sucking and

sma1l teeth" Talbot claimed to consider only "1oca1 factors" ínfluencing

malocclusion and reported a 457. incidence of malocclusion in children

over twelve years of age.
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Although ít is possible that the differences in prevalence fígures

obtained by Ottofy and Talbot vrere caused by sarnple differences ín age,

sex and racial background, it is more likely Ëhat these variations

stemed from lack of a uniformly accepted classification of malocclusion.

Classifícation of Malocclusion

In 1899 Angle introduced

classificaÈíon was based on the

arches and jaws, which he felt

by the first permanent molars;

Angle (1899) lísted three

Class I Malocclusion in which there
ship of the mandible to the maxilla.
of the indivídual teeth.

Class II Malocclusion in which there

his classifícation of malocclusion. This

mesiodistal relation of the teeth, dental

depended primarily on the positíon assumed

the t'Keys" to occlusion.

maín classes of malocclusion:

oranai¡fe to the maxilla.

Class II Division 1 A Class II occlusíon
teeth are labially inclined.

Class II Division 2 A Class II occlusion
teeth are near normal antero-posteríorly

Class III Malocclusion in which there is
mandible to the maxilla.

Unilateral deviations of Class II and Class IIT malocclusions

were designated as subdivisions of the affected síde.

Because of its simplicity, the Angle classification was quíckly

adopted by clinical orthodontists and used to group various types of

is a normal mesiodistal relation-
There is, however, malocclusíon

is a distal relationship of the

in which the maxillary incisor

in which the maxillary incisor
or slightly 1ingually inclined"

a mesial relationship of the



malocclusion into the three broad classes described. This facilíÈaËed

the description of sagittal jaw relationships and thereby improved

communícation between orthodontísts. The disadvantage of this clas-

sífícation \,ras that ít divíded all malocclusions into three distíncË,

dj-screte entiËies, namely Class I, II, and IIT and their subdivisions,

rather than regardíng malocclusion as a continuous variable on a

graduated scale. Because of this, 1íttle ínformation rnras provided con-

cerníng Ëhe severíty of malocclusion or the need for Ëreatment.

In order to characteríze malocclusion in a more detailed manner,

Lischer (L9L2) íntroduced an alternate Ëerminology for the designatíon

of Anglesu Class I, IT and ITf malocclusion. He referred to Class I

as neuËroclusion, Class II as distoclusíon and Class III as mesio-

clusion. He designated arch posiËion by the suffix occlusion, as

buccoclusion, linguoclusion, supraclusion and infraclusion. Malposí-

tions of the teeth were indicated by the suffix version, as labioversion

and bucoversion. Classífication of a malocclusion in the manner

suggested by Líscher required a detailed description of each tooth.

This proved too cumbersome for use in epidermiological surveys and

has never been used as such.

. Dewey (1915) made some useful additions to Anglers classífication

by suggesting that Class I cases by subdivided ínto types I, II, III'

IV and V and a Class TI into types I, II and III. These modifícations

demonsËrated that various types and degrees of malocclusion could exist

wlthin each of Angle I s classes. AlËhough limiLed to ten classes this
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$ras the first aitempt Ëo descrlbe malocclusion as a continuous varíable.

UnforÈunately, no epídemíologica1 studies $Iere carríed out based on

Dewey I s modifícations.

Simon (L926) attempted to broaden the concept of occlusíon by

relating the Ëeeth to the resË of the face ancl cranium by establishing

the "orbital law". He stated that the perpendicular to the Frankfort

plane passed through the distal third of the rnaxillary caníne in normal

occlusion. In this way he was able to relate the spatial positions of

the dentition to the face. Hístorically this classifÍcation was ímportant

because it was the first to consider the interdependence of the teeth,

jaivs and craniofacial sËructures; hor,rever, frorn a praetical standpoint

Simonrs classification was never widely used by orthodontists ín either

clinical or epidemiological investigations.

According to Moller (196Ð, the continued, widespread use of Anglers

classification demonstrates that it has r.rithstood the t'test of Ëime" as

a workable classifícation of mal-occlusion. Emrich, Brodíe and Blayney

(1965) stated that there \^ras general agreement among orthoContists as to

what constituted a Class I, fI or III malocclusion. This may accounË for

the persist ent use of this classificatíon. In spíte of the persistent

and continued use of Anglets classification in clinical and epiciemio-

logical investígations, lar:ge differences have been reported in the pre-

valence of the various classes of malocclusion. The results of trventy-

nine studies rvhj-ch employed Anglers method of classification j-s pre-

sented irr Table I. The reported íncidence of malocclusJ-on ranged from
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a high of 95.22 (Àst,1965), to a low of 42.27. (Adler, 1956). Large

disparíties in the reported incidence of malocclusion (as judged by

Anglers classification) have also been noted by other investigators.

Massler and Frankel (1951) attríbuted thís lack of agreement to several

factors such as the varied críteria used to assess normal occlusj.on, the

wide range of age groups studied and the small number of índividuals

ex¡mined in some investigations, Horowitz et al (1970) reported that the

disparity ín resulËs of various studies employing Anglets classification

indicated either a geographic variation in prevalence of malocclusion or

that this classification r,,ras too "subjective and confusíng" to be used

in the assessment of malocclusion.

In addition to the criticism offered by Massler and Horowitz Lt

should be noted that Anglers classífication considers malocclusion as a

discrete rather than a continuous variable and is therefore, ínsen-

sitive to t.he degree of severi.ty of malocclusíon. For these reasons

and also beeause of the desj-re of ínvestigators to statistically anaLyze

and compare epidemiological data, there has been a search for a more

objective and quantitative method of assessing the severity of maloc-

c].usi-on"

Indíces of Malocclusion

The desire of investigators to objecÈively assess Èhe severity

of malocclusion and to obtain reproducíble, quantitatíve epídemiologieal

data, has lead to the introduction of numerous indíces of malocclusion.



In orthodontics, the índex score ís a number used to desígnate Ëhe

presence and severity of a malocclusion. The use of a continuous

numeríca1 scale makes it possible to establish treatment. príoritíes by

ídentifying Ëhose individuals with handicapping malocclusions.

Massler and Frankef (1951) were probably the first Ëo introduce

a qr.rantitative method of assessing the severity of malocclusion. They

used the individual tooth as the unit of occlusion and counted the num-

ber of maloccluded teeth in each arch. The resultíng score descríbed

the severity of malocclusion. Since each malposed tooth, regardless

of it.s degree of malposition, was assigned a value of l, Ëhe range of

scores possible was 0 to 28 (third molars \,rere not included) . Ideal

occlusion was considered to be present when not, a single tooth vras ouË

of alignrnent or occlusion. Malocclusion was considered to be present

if the investigators felt Ëhat the chíld required orthodontic treatment,

or had more than ten malposed teeth.

The 20758 chí1dren which Massler and f'rankel examined had a total

of.29r103 maloccluded teeth or an average of 10.5 maloccluded teeth per

chi1d" Since other epidemiological studies have not been carried out.

using this classifícatíon, comparison of results is not possible. In

order lo permit a comparison of their data wíth other studies, they

reported the incidence of Angle classes of malocclusíon as follows:

Class I malocclusíon 50.L7.; Class II 19.4% and Class Ti-I 9.47". In all,

797. of those examined exhibíted some form of malocclusion. Their most

striking fínding seems to be Èhe rather high incídence of Class III

11



mal-occlusíons.

was an anthropometric instrument designed t,o measure dentofacial feaÈures

in population st,udies. In order Eo analyze the measurements recorded,

the Dentofacj.al Index rqas established. This was based upon the degree of

departu::e of rnidlíne facial points from a vertical plane perpendicular Ëo

the Frankfort horizontal and dropped through a point t\,renty millimeters

anterior to nasion. Furthermore, the index íncluded the proportion of

upper facíal height to total facial height and the presence or absence

of denËal crossbites and crowded arches. To evaluate thís index an

assessmenË of malocclusion was conducted on a population of 348 chilciren

between the ages of six and thirÈeen years living in Nampa (a fluoridated

area) and Coeur drÀlene (a fluoride free area), Idaho. The results were

expressed in terms of the Dentofacial Index, values of which ranged from

0, indicating no malocclusion, to 2I, indícating a severe malocclusíon.

Mean index scores for Nampa and Coeur drAlene rn'ere 4.54 and 4.88, respec-

tively. In evaluat,ing the severíty of malocclusíon Èhe reported index

scores appear quite 1oru. Horvever, when modified by the fact that 827"

of the children of ltrampa and 91-7. of those in Coeur dfAlene exhj-bited

crowding and crossbites (factors not measured in this índex), the figures

became more real-ístic. This would emphasize the fact that the Dento-

facial Index scores measured wi th the Facial 0rthometer must be augnented

with oiher measurements, such as the degree of crowding and crossbite,

in order Èo give a reasonable assessnÌent of the severity of malocclusj.on.

The Facial Orthometer developed by Pelton and Elsasser (1953)

72
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The main disadvantage of this index r^7as that it díd not define the need

for Ëreatment.

Èies for orthodontic treatment ín a publicly funded program, Draker

(1958) developed the index of "Handicapping Labío-1ingua1 Devíations"

In an effort Ëo arríve at a practical method of assigning priori-

(HLD). The index score, was derived from a weíghted summatíon of the

measurement of the following five dental variables; overjeÈ, overbite,

openbite, mandibular protrusÍon and labio-língual spread. All measure-

ments were made with a Boley gauge, recorded and rounded off to the

nearest míllimeter.

The method of measuring the components included in this índex was

as follows (after Draker, 1958):

Over,'iet This r¡as measured with the patíent in centric relatíon and
applied to a protrudíng single Looth or a whole arch.

Overbíte A pencil mark was placed on the tooth indicating the extent
of overlap. It was measured and rounded off Ëo the nearest millimeter.
Reverse overbíte, as ín an anterior crossbite, may exísË and should be
measured and recorded.

Mandibular Protrusíon
incisor to the labial

Openbite This condition r^¡as defined as the absence of occlusal contact
in the anterior region. IË r,¡as measured in millimeters, from incisal
edge of upper incisor to the incisal edge of the lower incisor.

Labio-1ingual Spread To measure this variable the Boley gauge r¡/as

used to determine the extent of dental devíation from the normal arch
form. The distance between the most protruded and 1ingually displaced
anterior tooth was measured. Only the most severe indívidual measure-
ment r.ras included ín the i-ndex.

Thís was measured from the 1abial of the lower
of the upper incisor.



L4

This index íncluded two additional components. Cleft lip or

palate and severe traumatic deviatíons. Eíther of these condíËions auto-

matícally resulted ín the designat.ion of the child as "handicapped".

According to D::aker (1958), the average tíme needed for each

examínation \^/as three mínutes and the results proved to be reproducible

in a great percentage of cases. Draker (1970) also examined the validity

of peer judgement as opposed to the use of the Handicapping Labío-lingual

Deviaiion ïndex in the assessment of malocclusion. His resulËs did not

support the view that clinical judgement was the best method of assess-

menÈ because the individual examinerrs subjecËive assessment I¡Ias too

-'o ri cl' 1 a

Ast, Carlos and Cons (1965) ernployed the Handicapping Labio-

língua1 Deviation Index to assess the severity of maloeclusion in a

sample of 11413 children between the ages of fiteen and eighËeen years.

These ínvestigators reported that 14.4% of those examined had a severe

potent.ially handicappíng malocclusíon as judged by an inciex score of

L4 or greater.

In an effort to irnprove Pe]ton and Elsasser's (1953) method of

assessing nalocclus:'-on, Van Kírk and Penell (1959) presented an objec-

tive clirrical assessment index r¿hich scored any deviation from the

normal- alignment of teeth. Measurenìents we're carried out usíng a plas-

Èic ínsirument designed by these investígators. Each tooth was given

a score of 0, 7 or ?,, depending on Èhe amount it deviated from t,he

ideal arch form and the final index score rvas arrived at by totalling
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the value gíven to each tooth. The severíty of malocclusion was rated

as slight if the index score fell between 0-5, mild ín the 6-9 range,

and a score of 10 or greater índicated a moderate to severe condítion.

After examination of 152 boys they reported mean index scores of

6.9 for tv¡elve year o.lds and 8.3 for fifteen year olds. Although cross

sectional in nature, this study tended to indicate an increase in the

severíty of malocclusíon with age.

The rnajor draw back to Van Kirk and Penell's index r^/as that it rvas

carried out with the mouth open and Ëherefore índex scores were not

affected by the relatíonship of the maxilla to the mandible.

The Treatment Priority Index developed by Graínger (1966) r¡Ias an

outgrowth of the Burlington 0rthodontic Research Centre. This index

íncórporated several occlusal measurements which could be carried out

in a clinical examination of the patient or on a set of dental models.

The basís of this index vüas a study of the relationship between occlusal

disorders as they occurred ín 375 Ëwelve year o1d children who had no

history of orthodontic treatment. Thís group eonstituted a represen-

tative sample of children from t.hree Ontarío communitíes. The index

was then developed by defining the natural groupíngs of manifestations

which tended to occur jointly and which r^¡ere referred to as syndromes,

this was f,ollowed by a regression analysis to determine weightíng factors

appropriate to each syndrome. These syndromes were deríved from the

result.s of factorial analyses. The variables comprisíng these syndromes

vrere the antero-posterior relationship of the first permanent molars,



the overjet or underjeE, the overbite or openbíte, the number of teeth

rotated or dís.placed, posterior crossbíte and congenitally missing

incisors. The definítion and rnethod of measuring these manifestaËíons

of malocclusion \¡las as follows (after Graínger, 1966):

Horizontal Incisor Relatíonship Thís was recorded as eíther a positive
value indicating an overjet where the maxillary íncisors protruded
beyond the lower íncisors Ín the horizontal direction, or as a nega-
Èive value (underjet) when the mandibular incisors protruded beyond
the maxillary íncisors. It was recorded as a mean of the right and
left central incísor and \{as measured in míllimeters from the 1abial
surface of loi¿er incísors to labial incisal tip of upper incísor or
Ëhe reverse.

VerËical Incisor Relationship

incisors and r¿as

ii) Openbite Thís was measured in millimeters at right angle to
the occlusal p1ane.

i) Overbite

Congenitally Missíng Incisors Incisors vrere considered congenitally
missing if they \,r'ere not clínically visible.

Antero-posterior Buccal Segment Relationship This was recorded as
either distocclusion, neutroclusion or mesioclusíon and represented
the antero-posteríor relatíon of the maxíllary and mandibular first
permanent molars. For each síde, the degree of deviatíon from neutroclu-
sion in terms of cusp units vras observed. If the displacement on a

side was such that the lorver tooth cusp f its into the upper groove to
the posterior of its normal position, the score was 2 for distoclusíon
on Èhat side. If the lower tooth cusp fíts ínto the groove to the
anterior of the normal position, 2 was scored for mesioclusion. For
partial dísplacement in either posterior or anterior direction such
that the cusps díd not fit into the grooves buÈ were roughly halfway
or cusp to cusp, 1 was scored for distoclusion or 1 for mesioclusíon.
The scores for each side were added to give a single score.

Posterior Crossbite Dísregarding single tooth malposítion, the number

Thís was measured as an average of the two central
recorded ín thirds of the lower incísor cro\^/rt.

16

of teeth ínvolved in a posterior arch crossbite was recorded. The
crossbite was judged as buccal or 1íngua1 according to Ëhe position of
the upper teeth to the lower teeth. The true underlying cause, that
iso rvhich arch was real1y displaced, T¡Ias ignored.



Tooth Dísplacement The
A score of 1 was given
(45 degrees or less) or
teeth in major rotation
than 2 mm.

It should be noted that rnalposirion of the teeth was only recorded

when they interferred with or díd not serve normal function. For example,

crossbites, over eruption, ectopic eruption and transposition. Minor

malposiEions \^rere ignored. This method of scoring devíations \^/as based

on the work of Van Kírk and Pene11 (1959).

The Treatment PríoriËy Index r^zas tested for validity by Summers

(1966) and found to be "bío1ogica11y and c1inica11y" pertínent for

children twelve years of age. The reproducibilíty and the ranking of

malocclusíon were considered r¡ithin tolerable lirniËs. MacKay (1966)

employed this index Ëo assess the severity of malocclusion in a group of

280 rwelve year old children. He found that 85.47. of. the children had

some form of malocclusion and that 18.77" of those examíned were in

seríous need of orthodontic treatment as assessed by an index score of

7 or greater.

T7

number of teeth rotated or displaced v¡as recorded.
for each tooth with a minor degree of rotation
malposition (2 inm or less) and a score of 2 for
(greater than 45 degrees) or displaced farther

In an attempt to develop an index which could be used to assess

the severíty of malocclusion in children of varying stages of dental

development, Summers (1966) presented the 0cc1usal Index. This was

based almost entirely on the Treatment Priority Index with the only

additions being dental age, degree of posterior crossbite, posterior

openbite, míd1ine relatíons and displacement of teeth by cause. These
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modíficatíons were intended to ímprove the valídity of the index during

the mixed dentitíon stage of development and were of questíonable

improvement for assessing the degree of malocclusion in children wíth

permanent dentit.ions (Popovich, L97I),

Summers (1966) assessed Ëhe severíty of malocclusíon in a group

of 390 children uslng the Occlusal Index. He found that 407" of the

children examined required some form of orthodontíc treatment and that

2L% of the total sample were in need of definite orthodontic treatmenË

witlr 6/" of these classified as having severe oc.clusal disorders.

The Malocclusion Severity Assessment Index r¡as developed by

Salzmann in L967 for use in epídemiological studíes and in regions where

treatment prioríties needed to be established. Comprehensíve survey

sheets have been prínted and are available from the Araerican AssociaÈion

of Orthodontists; which ín fact, has officíally approved thís index.

The variables scored in this index r^/ere as follows; crossblte, antero-

posterior molar relatíonship, missing teeth, crowded teeth, rotated

anËerior teeth, rotated posterior teeth, spacing and incisor overjet

and overbite. The strongest point in favor of this índex is that it

provides a rnethod for scoring intra-arch spacíng and crowdÍng although

no quantitative measurements are made. Although this index has been

accepted by most American Dental Associations iL is currently undergoíng

field testing in the New York State Area (Allen, f971). Because of this,

no figures on seVerity, incidence or treatment needs have been reported

by investigators using this index.
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A revierv of 1íterature has indicated that, although numerous

indices of malocclusion have been proposed, none has as yet gained the

acceptance of clinicans or epidemíologi-sts. However, accordíng to Carlos

(1970) at least three indicesi Ëhe Handícapping Labío-lingual Deviation

Index (Draker, 1958), Ëhe Treatment Príority Index (Graínger, L966) and

the Malocclusíon Severity Assessment Index (Salzmann, L967) are currently

in use" Since the valídity and usefulness of any one of Ëhese remains

Ëo be establíshed, the action which the American Assocj-aËíon of Ortho-

dontists has taken to support and encourage the use of the Malocclusion

Severity Assessment Index seems premature.

Incisor Relationship

Keith (L929) has presented anthropologíc evidence revealíng that

the upper and loi^¡er incisor teeth in primitive man occluded end to end;

ín fact, it was not until the tíme of the Saxons, just over 11000 years

âgo, that vertíca1 overbíte became prevalant.

In contemporary literature, the term overbíte describes the ver-

tical dístance whích Ëhe maxillary incisal edge overlaps the mandibular

incisal edge when the posterior teeth are in maximum occlusion. Overjet

refers to the horízontal measurement between the lingual aspect of the

maxillary íncisors and the labial surface of the mandibular incisors

when the teeth are in maximum occlusion. Openbite, is used to describe

the condition which exists r¿hen a space Í"s presenË between the occlusal

or incj-sal surfaces of maxillary and mandibular teeth when the teeth in



the buccal segments are ín maximum occlusal contact. The opposite of

this would be the deep bite; that is, a condîtion of excessive over-

bite.

It is generally acknowledged in the literature that some degree

of overbite and overjet is normal. hÍLrile the measurement of overjet

is almost universally carried out usíng a millimeter measure; there

are at least Ëhree methods of measuring overbíte. Bjork (f953) and

Lundstrom (1960) measured overbite in millímeters of lower cro\^rn covered

by upper incisor while Grainger (1966) and Summers (1966) recorded over-

bite as a ratio of thirds of the lower crorrn covered by the upper in-

cisor. Moorees (1959) indícated the degree of overbíËe as a percentage

of lower central inci-sor covered by upper central íncj-sor.

Because of the variabílíty ín clinical cro\¡/n size of both the

maxillary and mandíbular incísors, the ratio or percentage method of

measuring overbíte is preferred" Each of these methods, however has

been employed and reported ín the literature making comparison between

studies difficult.

20

Bjork (1953) examined the incisor relationship of a random sample

of 322 twelve year old boys and reported mean values for overjet of 4.1

mm and for overbite 2.6 mm. Flemming (1961) recorded the overbíte on

a sample of 74 tr,relve year old children wíth Class I occlusions, and

reported a mean overbite value of 4.37 mm. Fulton (1965) reported a

mean overjet of 3.18 mm and a mean overbite of 3.24 mm ín a group of

977 children between the ages of ten and níneteen years. He found no
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significant differences betr,¡een the sexes. Summers (1966) , investígating

a group of 96 tr+elve year o1d children, rèported a mean overjet of two

to three míllimeters and an overbite of zero Ëo one-third of the lorver

íncisor cro\^7n, r^¡ith no significant differences between males and females.

It should be noted that FlemÍng (1961), Fu1Ëon (f965) and

Summers (1966) reported no significant differences ín overbite or

overjet between the sexes. There does, however, appear to be significant

differences in the reported degree of overjet and overbite between

studies.

Profil-e Analyses

In order to determíne the full impact of a malocclusion on an

índívidual, consideration must be given to the effect ímposed on the

facial strrlctures. The degree to r¡hich occlusal disharmony and facía1

aslnûnetry are 1ínked has been expressed by both Angle (1907), and

Elsasser (1951), who attempted to determine methods to ascertain the degree

of relationshíp betleen the two. AnÈhropometry was the firsË method

used to study profile form wiÈh Camper (1768) being cíted l¡y Riedel

(1948) as Ëhe first investigator to employ angular measurements in the

analysis of facial form. Hellman (L927), more Èhan anyone else must

be given the most credít for applying anthropometric principles Ëo

orthodontícs when, nearly forty-fíve years ago he ernployed this science

in studies relating the facial struciures to the denÈition.

A soft tissue anthroDometric technique was devised by Siruon (L926).



Trrís method employed three planes: Frankfort horizontal, the orbital

p1ane, and the median sagittal p1ane. The head was thus divided and

the dentítion related to these planes. A photographic analysis techni-

qere ü'as subsequently developed in which the Frankfort and orbital

planes were drawn on the subjectrs photograph. A quadrilateral figure

was constructed by drawing a 1íne from the "ear pointtt, or Ëragus, Ëo

gonion and thence to gnathion. The relationship of certaín profí1e

and cranial points to these planes were studied. In more recenË years

Eurstone (1958) and Subtelny (1959) have employed radiographÍc cephalo-

ßeÈry to investigate both skeleËa1 and soft tissue morphology.

In spite of the usefulness of cephalometric radiography in

clinical investigations and growth studíes, itts use in epidemiological

irrvesËigations of school children is considerably limited. This is

hecause of the bulky equipment required and Ëhe parental consent neces-

sary before radiographic examination is permitted

22

Ftrotoeraohic Analvses

In recent years there appears to be an increased use of photographs

izr both clinical and research investigations. i,trhi1e clinicians use

photographs primarily ín a subjective manner as a diagnostic aíd and to

d,emonstrate facía1 changes at the completion of orthodontic treatment

{Tweed, 1968); research investigators have begun to quantítate various

photographic soft tissue measurements and establísh standards represen-

tatíve of individuals with good facial form and balance, as was done
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when cephalometric radiographic analyses \,/ere first introduced by Downs

(1948).

A photometric analysis of the facial profile was introduced by

Stoner (1955) as a method of assessing facial changes induced by ortho-

dontj.c treatment. This analysís was based on the Frankfort horizontal

and facial planes which rvere employed to relate the soft tissue nasion,

pogonion, and upper and lower lips. Two groups of facial photographs

vrere examíned. The fírst consisted of thirty-four children r,¡ith "excel-

lent facíal form and balance"; the second consisted of fifty children

consecutively treated by Stoner. Because of the large range found for

each measurement, the treaËed group had to be assessed on the basis of

the range of measuremenËs found in the "excellent face" group, rather

than by comparing índívidual measurements or their mean values for these

Ë\^/o groups " Stoner found little difference ín the range of the facial

plane angle between these groups and concluded that the chin position

was of little value in determining facial profile harmony.

Ricketts (L957) relaËed the líps to the "esthetíc plane", a line

drawn from the tip of the nose to the chin. With lhis as a basis he

formulated hís law of lip relationship which sËated that by adulthood

the lips should be contained within this esthetic plane. The advantage

of this method of assessing facial harmony was that it was a simple yet

relatively accurate method of determining the relationship of the nose,

líps and chin to each other.

Bash (fgSg) developed a quantitative method of describíng changes
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in the soft tj-ssue profile due to growth and variatíons of orthodontic

treatment. Hís plane of reference \,vas the "profile determinant plane"

which was established from soft tissue glabella to soft tissue pogoníon.

Soft tÍssue points \"rere then related Ëo this plane by measuring their

perpendicular distance from the plane; poinÈs anterior being desÍgnated

as plus values and Ëhose posterior as minus values. Bash found that as

a result of treatment and grorvth there was a reduction of the procum-

bency of the soft Ëíssues about the dento-alveolar areas and a straighten-

íng of the profí1e.

Powel-l (L964) developed a soft tissue analysis whích considered

the promínence of the nose, lips and chín. Reference planes T¡rere con-

structed from soft tíssue nasíon to pogonion and from tip of nose to

soft tissue pogonion. The angle formed by these planes was bisected by

a third plane. Linear measurements rrere then recorded Ëo deËermíne the

antero-posterior posítion of the lips in relaËion to thís bisected

p1ane. The sample Powell studied consísted of three groups. Group I

included 56 fourteen year o1d children with pleasing profÍles as deter-

mined by orthodontists; group II consisted of 43 twelve year old orËho-

dontic patients; and group III consísted of 22 young \,/omen who were

former beauty contestants. The findings of this study índicated that

ín those subjects with good facial esthetics the upper and lower lips

líe approximately .5 mm anterior to the bisecting line, whereas in the

case of Èhe ort.hodontic patients the lips \,/ere anterior to this line

a distance of 5"6 mm for the upper líp and 4.28 mm for the lower lip.
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The quantitatíve method of evaluating the soft tissue facial profile

introduced by Neger (1959) made use of profile photographs with soft

Ëíssue landmarks drawn directly on the prinËs. Planes of reference

\,rere constructed from soft tissue nasíon to labrale superÍus, labrale

inferius and soft tíssue pogonion. The intersection of these lines with

Frankfort plane formed three angles whích r,./ere termed profile angles.

Measurements vrere made of the angles formed by the intersection of these

lines Ëo each other. In this way the soft tissue landmarks were related

to each other.

Using thís analysis, Neger compared the photographic profí1es of

t\,io groups. The first consisted of children with "clinically excellent

faces"; whí1e the second rrras composed of children with Angle Class II

and Class III rnalocclusions. After anaLyzíng the photographic measure-

ments and comparing the results, Neger concluded that straíght profiles

did not necessaríly accompany normal occlusion.

Peck and Peck (1970) devised a photographíc Profilometric Analy-

sÍs to objectively assess Ëhe facía1 profile. Seven angular measurements

¡,rere made on oriented head photographs using the following soft tissue

landmarks; nasion, pronasale, labrale superíus, pogoníon and tragion.

The sample Ínvestigated was composed primarily of female models, beauty

contest r.¡inners and entertainment personalities. 0n the basis of this

analysís, Peck and Peck concluded that their sample exhibited a more

protrusive dento-facial patËern than was usually accepted by cephalomeÈric

standards. Since the posítion in society which these índividuals hold



was determined by public endorsement, it was felt that the average

person admired a fu1ler and slightly protrusj-ve dento-facial pattern.

These f indings \,/ere not in agreement of those of Peay (1956) .

Peay (f956) submitted photographs of thirty-two female beauty

contest wÍnners to forty orthodontists to be judged by inspection as

ttgoodtt, ttfairtt or ttpoortt faces. Various measurements were taken of

lateral cephalometríc head fí1ms using the Downs (1948), SËeiner (1953)

and tr^lylíe (L947) analyses. His findings revealed that the most pleasing

faces selected by the orthodontists were those which had straight

skeletal profíle and little if any dental protrusíons, the more unde-

sirable faces possessed convex skeletal profiles and greater dental

protrusions.

Cox and Van der Linden (f971) examined a sample of individuals

who were not preselected on Ëhe basis of normal occlusion or facíal

balance. This group consisted of 24I female and 186 male universíty

students. Facial harmony rvas assessed by having ten orthodontists and

ten laymen subj ectively assess the sÍlhouette photographs of each indivi-

dual. In addition, cephalometríc and model analyses v/ere carried out.

As a result of this investígation Cox and Van der Linden concluded that

individuals with poor facial esthetics ín general have relatively more

convex faces with their incisors more anteriorly positioned. It was

also observed that, the larger degree of facial convexity was due to a

more anterior position of the dental, skeletal and soft tissue structures

of the middle face. These investigators also noted, as did Neger (1959),
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thar good facial esthetics could be assocíaËed with malocclusions as

well as normal occlusions.

It is interesting to note that although numerous investigations

have been carríed out t.o quantitatively ana1-yze the soft Èissue profile,

no one to date has suggested that a facial photographic index be

established. If this were done it would be possible to assess facial

proportions by means of a single índex score.

Prepaid Dental Care

Armet (1969) noted that prepaid dental care was firsÈ introduced

in the míd-1950's by the Group Health Dental fnsurance Company of New

York. By 1960 fewer than one half of one per cent of the population had

arry form of dental insurance and by 1965 only about one per cent of the

population was covered. These figures serve to indicate that although

dental ínsurance is a relatívely recent development and still in its

infancy, there is a definite growíng trend Ëowards prepaid dental p1ans.

One Canadian Insurance CompanyÞk indicated that as of L969 only 600

people ín Manítoba carríed dental insurance Ëhrough a group policy.

AË present, there are no dental plans available for índividual policy

holders.

The most comnon type of coverage purchased is for routíne dental

treatment such as amalgam fillings and ext,ractions, although more exten-

* The Great tr^iest Life Assurance Company.



sive coverage, whích includes

ever, because very few dental

ment (Reynolds, L97I), there

the effect or utilization of

2B

orthodontic treatment is available. How-

plans at present cover orthodontic treat-

are no statistics available to indicate

these p1ans.
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Thís study \Á/as desígned to gather and analyze daiua relating to

various aspects of malocclusion. The sample !üas composed of. 444 twelve-

year o1d Caucasj-on school children representing approxirnately I0% of

the l,Iínnipeg, Manitoba grade VI school population. The actual survey

vras preceeded by a pilot study j-n which thirty orthodonËíc patients,

undergoing treatment at the Faculty of Dentistry, University of Manitoba,

\^rere examined. This pilot study was conducted to deternine the feasibí-

lity of the actual fíeld methods proposed, to estimate the time require-

ments and to ínvestigate the most appropriate method of recordíng the

fíeld information.

CHAPTER ]II

MATERIALS AND I"IETHODS

The pí1ot study revealed that the proposed method of examination

was feasíb1e, thaË an average examination required twelve minutes per

child, and that the use of a dental assístant to record information at

the tíme of clínical examinatíon was desirable.

The actual survey was conducted during the síx months períod,

January to June, 1970. The equipment used consisted of a mouth mirror,

a dental explorer, a plastic millimeter ru1er, a Boley gauge, a 35

rnillimeter camera*, and a plastic measuring i.nstrument designed by Van

Kirk and Penell (f959). The laËter was utilized Eo measure indívidual

* PENTAX SPOTI{ATIC, manufactured by the ASAHI C0., JAPAN.



tooËh displacements and roËatíons.

The Sample

A random sample fron fl-fteen city of tr^ltnnfpeg, Manítoba publís

schools was drav¡n lvíth the aid of random numbers (Fischer and Yates,

1953). In addition, included in Ëhe sample were three private schools

and four publíc school dental clinics established by the City of

I,trinnipeg. A complete 11st of the schools sampled is presented in the

Appendix (table XXXIII).

The examinations ürere usually conducLed in the school health room

where adequate lighËÍng was present. iiach ctrild was examined separaEeiy

so that hÍs answers Ëo subjective questions would noË be ínfluenced by

those of other chíldren.

The director of the dental clinÍcs and the involved school teachers

were instructed to send every child betr,¡een the ages of eleven years síx

months and twelve years eleven months to the survey room where the

examiner made the final selection of children on the basis of dental

age. Of the 900 children examined, 444 were retained for the fína1

examinatÍon. I^Iith the exception of thírd molars, Ëhese children had

a full permanent dentition i¿ith their cuspids and second molars erupted.

A survey sheet, including the required informaEíon as illustrated

ín Figure 1, was filled out for each child at the time of examination.

The Ëwenty-six children found to be receiving orthodontic treat¡nent r,rere

noÈ surveyed directly in their schools. Their orthodontists r.¡ere con-
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Na.le

Address

Phone

Date of Birth

A Location of Petient
B Stu{y llu¡iber

C Áge

D Sex

E 0ccl-usion

F Treatment

G Treatnent Suggested

E A¡oou¡t of Positive or liegative OverJet
I A¡oount of Ove¡bite in c¡
J Overbite of Thirds in Lor¿er Crovn Covered
K Ánount of Open Bite in =n
L Cleft Palate or other Congenital Defect
l.Í Severe lre-u¡a'uic Deviation
A Congenitally Ì.lissing LateraL fncisors
R llumber of Teeth Rctateo l+5o or Less

or displaced 2 rn or less
S Nunber of Teeth Rotated l*5o or r.ore

or dispJ-aced 2 rn or c'ore

Survey Sheet

Dentist
0rthodont i s +"

Parent's Occu;atior

Place of Birtb

I Labio-lingual Spread

Ü .Antero-Poste:.ior Relation of First per:anent Ì.!ol-ar
v Antero-Poste¡ior BeÌaticn of First per:ie.rient ?ee,,h RiEht Buccer segrent
1l Ante¡o-Pcsterior Reletion of Firs', per¡a¡ent reeth Left 3uccaL seglent
X Posterior Crossbite of Right Bucce.l_ Seg:en.,

ï Poste¡ior Crossbite of Left Buccai Seg=ent

Z .A¡terior Cross Bite.
a Fluoride (Patient livea for çhoLe 1j.fe in flucriCe aree)
b Patient bo¡;l e-rd l"ived in l{irnipeg çhole Life
d Á¡y nissing per:".a-lent -,ee:h

Date of exe¡inatj.on (yea:. e_nd ronrn)
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Figure 1. Survey sheet employed in the study.



Ëacted for pretreatment information in order to complete the child's

survey sheet. It must be emphasized that in most instances these pre-

ËreatmenË records were taken at an age less than twelve years.

For each of. 290 children selected at random, a lateral black and

white photograph was taken, enlarged, and printed on an B" x 10" sheet

of mat paper. Prior to taking Èhese photographs, the soft tíssue land-

marks nasion and orbitale were marked on the childts face (Fígure 2)

using a popular brand of mascara. Each chíld was seated, instructed to

look straight ahead, close on his back teeth and relax. Every effort

lras rnade to ensure that the subject was in centríc occlusion and that,

i-n the absence of a head-holder or ear rods, his head posture sras

correct so that an accurate lateral photograph would result.

The total sample of. 444 children, drawn from the Ëhree types of

schools surveyed, private, public and clinic, r,ras subgrouped according

to sex, occlusíon, and socioeconomic level. These schools v/ere con-

sidered, for purposes of this study, to be representative of the hígh,

urediuur, and low socioeconomic levels, respectívely.

Children for whom not a single maloccluded tooth could be dís-

covered llere corlsidered to have ídea1 occlusíon, those whose degree of

t.ooth displacement \^Ias so slight as to require no orthodontíc treatment

E ere considered Ëo have acceptable occlusíon, while those remaining were

considered to have some degree of malocclusion. Due to the absence of

any children with "ideal occlusion" there were twelve subgroups as

i-llustrated in Table II.
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Figure 2. Photograph demonstrating soft tissue
nasíon (upper arrow) and orbitale
(lower arrorv) "



DISTRTBUTTON 0F SAMPLE OT 444 CHTLDREN ACCORDTNG TO SEX,
OCCLUSION AND SOCIOECONOMTC LEVEL

Sex Occlusion Socioeconomic Level Number of Children

Male

TABLE II

Acceptable

Malocclusion

Female

Acceptable

High
Medium
Low

High
Medium
Low

Malocclusion

34

High
t¡^Ji---l'lCU!t-lul

Low

High
Medíum
Lortr

5
I6
I

29
L2B

25

Total 444

2
ooLO

11

L9
L42

3B
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For the 63 chíldren (22 males and 41 females) r.¡ho rvere considered

to have acceptable occlusion, (Figure 3) additional records were taken

at the Faculty of Dentístry, University of Manitoba. These records

included a detailed dental examínation in which cephalometric radío-

graphs, panoramic radiographs, hand wrist radiographs, dental models

and cinefluorographic radiographs were obtained. The ínformation

gathered from this examination will be incorporated ínto another study

involvíng the form and function of children with acceptable occlusion.

Collection of Data

The data recorded on the survey sheet (Figure 1) together \üíËh

the additional information calculated from it, and the measurements

made on the photographs were transferred to standard B0 column IBM

cards for furËher analysis. The survey sheets were designed to include

all information required for the calculation of the Treatment PrioriÈy

Index and the Handicapping Labio-língual DeviaËion Index. The variables

obtained from the data were classified, for purposes of presentation,

ínto three groups as listed in Tables III, IV and V.

Dental Care Variables

For the purpose

data on the children

of obtaining general dental care and motivation

studíed, the follorving variables (ta¡le III) were
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Fígure 3. Photographs of plaster models illustrating acceptable occlusion.



Variable
Number

ot

Dz

D3

D4

D-)
D6

o7

Dg

o9

TABLE II]

DENTAL CARE VARIABLES

Dentist

Orthodontist

Variable Identification

TreaËment suggested

Fluoridated water

Missíng maxillary molars

Missing mandíbular molars

Missíng lateral incisors

Straight teeth

Would wear braces
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Type
of

Variable

Díscrete

Discrete

Discrete

Discrete

Discrete

Dis crete

Discrete

Discrete

Díscrete



recorded:

Dt Dentist: hhether or not the chí1d had a family dentíst.

DZ Orthodontist: hhether or not the child was receiving orthodontíc
treatment.

D" Treatment suggested: Whether or not orthodontic treatment had ever
" been suggested.

D,,

D-)

D6

Fluoridated water: Whether or not the child was
munity ivhich had a fluoridated water supply.

Míssing maxi11ary molars: The number of missing
permanent molars.

Missing mandibular molars: The number of missíng mandibular fírst
permanent molars.

Dl Missing lateral incisors: The absence of maxi11ary lateral incisors
Ì^7ere recOrded.

Do StraighË teeth: The childts response to the question; "Do you think.) youï teeth are reasonably straight".

Do l^lould wear braces: The childts response to the question; "I^Iould- yor wear braces to have your teeth straightened".

Occlusal Variables

3B

The fo1lor^ring variables (taUle IV) were recorded to enable the

cai-culatj-on of the Treatment Priority Index, Handicapping Labío-lingual

Deviation Index, and Ëo obtain ínformation about certain occlusal charac-

Eeristics in the chíldren examined.

0., Angle classificatíon: The Angle classificatíon of malocclusion wasr assessed using the criteria for classes as descríbed by Angle
(1899) and outlj-ned in Chapter II.

OZ Overjet or underjet: This was recorded in millimeters eíther as a

reared ín a com-

maxillary first



Variable
Number

ot

oz

og

0,
4

0_
5

oo

ol

oa

og

oto

ott

OCCLUSAL VARIABLES

TABLE IV

Angle classífication

Overjet or underjet (in millimeters)

Overbite or openbite (in millimeters)

Labiolíngual spread (in millimeters)

Number of teeth rotated or dísplaced

Posteríor crossbite

CongeniLally míssíng incísors

Cleft lip or palate

Severe traumatic deviatíon

Handícapping Labio-língual Deviation Index Score

Treatment Príority Index Score

Varíable Identifícatíon
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Type
of

Varíab1e

Discrete

Continuous

Continuous

Continuous

Contínuous

Discrete

Discrete

Díscrete

Discrete

ConËinuous

Continuous



t0

positive va1ue, indicatíng an overjet v/here the maxí11ary in-
cisors protruded beyond Ëhe lower incisors in the horizontal
directíon, or as a negatíve value, indicating an underjet, \^rhen
the mandibular íncisors protruded beyond the maxillary incisors.
These values rvere recorded as a mean of the right and left cen-
tral incisor and \¡/ere measured in millimeters from the 1abíal
surface of the lower incisor to the 1abíal incisal típ of
upper incísor or the reverse.

0? Overbite or openbite: The overbite was measured ín millimeters as
" described by Draker (1958) and in thírds of lower incisor cro\{n,

Grainger (7966). The openbite r^7as measured in millímeters at
ríghË angles to the occlusal plane.

0L Labio-língual spread: This was measured in millimeters as the
' dístance between the mosË protruded and lingually displaced

anteríor tooth.

0q Number of teeth rotated or displaced: As described by Grainger- (L966), the number of teeth rotated or displaced were recorded.

0a Posteríor crossbite: The number of teeth involved ín a posterioro arch crossbite r¡/as recorded as outlined by Grainger (1966).

0" Congenitally missing ínci-sors:
' recorded.

0g Cleft 1ip or palate: The presence of this deformíty \^ras recorded.

0o Severe t.raumatic deviation: This vras recorded as outlined by
' Draker (1958).

0rn Handicapping Labio-lingual Deviation Index: Variables 0?, 01, 0s,
0U and 0, were used to calculate this index for each cñild-usiñg
añ especially designed computer program* based on the method
described by Draker (1958), and ouËlined in Chapter II.

0.,., Treatment Prioríty Index: Variables 0r, 0r, 0r, 0., 0. and 0, werer¡ used to calculate this index for eacÉ ctrfld dsinf an"especíálly
designed computer programa" based on the method described by
Grainger (1966) and outlined ín Chapter II.

The absence of lateral incisors was

These programs r¡ere desígned by the
Ðentistry, Uníversity of Manitoba,

section of Biostatistlcs, FaculËy of
under the direction of Dr. F. Chebib.



Photoeraphíc Analvsís Variables

A photographic analysis rvas included in the study in an effort

to establish an index based on data obtainable from a quantíËative

analysis of lateral facial photographs. The eleven facial or soft

tissue landmarks selected are illustrated ín Figure 4 and defined in the

Glossary. Thirteen angles v/ere measured and lip posture l¡/as recorded

as being open or closed. Each photograph was examined by four orthodon-

tists índependenLly. In response to the following quesËion, "From an

orthodonËíc point of víew to the soft tissue sÈructures, suggest any

skeletal or dental dysplasia?". The examiner scored each child as havíng

a good (=0) or poor (=1) facial harmony.

The followíng is a description of the fifteen variables (listed

in Table V) calculated from an analysis of the photographs.

P1 and P2 These are two facial angles relating the anteroposterior
position of the mandible to the upper face.

P3e P4 and P5 These angular measurements indicate the degree of
f acial convexi-ty.

4I

P6, P7, Pg and P9 These angular measurements índícate the position of
the upper and lower lips in relation to themselves, the chin, Èhe
nose and the facial plane.

PtO Thís variable gíves an indication of the size of the nose.

Pti This angular measurement indicates nasal height from nasion to

Ptz

Pr¡

pronasale.

This angle measures the maxÍllary heíght from pronasale to labía1e
superius.

This angle measures the mandibular heíght from labrale superíus
to pogonion.



42

Prn

SOFT TISSUE

N - NASION

O - ORBITALE
Prn - PRONASALE

S n - SUBNASATE
A - A POINT
Ls - LABRALE SUPERIUS

L ¡- LABRA!-E llt¡FERll,fS
B - B POINT
Pg - POGON lof-¡

Mn - MENTON

T . TRAGUS

Figure 4. Diagranatic illustration of the soft tissue landmarks eroployed
in the photographic analysis.

Sr¡
!-s

Mn



Varíab1e
Number

tt

p'2

P.
J

P,
L+

P-
5

P-6

Pl

Pg

t9

D
'10
T)
'11

'tz
D
'13

't4
Pts

TABLE V

PHOTOGRAPHTC VARTABLES

Angle (lower inside) formed bet¡veen line TO
and N-P*

Angle T-P-P* (P is midnoínr of II-Pg)

Angle formed beËween lines AB and N-P,

Angle ANB

Angle ANPg

Angle formed between lines L1-P9 and N-P,

Angle formed between lines Li-Ls and N-p,

Angle Ls-N-P,

Angle formed betr¡een lines Prn-Ls and T-p

Angle N-Prn-P,

Angle N-T-Prn

Angle Prn-T-Ls

Angle Ls*T-P*

Lip posture

Variable Identif ication
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Type
of

Variable

Continuous

Continuous

Continuous

Continuous

Contínuous

Continuous

Contínuous

Continuous

ConËinuous

Contínuous

Continuous

Continuous

ConËinuous

ConËinuous

ContinuousTotal Photographic Score



Pt4 The 1íp posture r/ras recorded as being open or closed.

PfS The t,otal photographic index \,Ias the sum of the four examiners
scores. Examples of children \,/ith hígh, medium and 1ow photo
scores, representing poor, average and good facial harmonyt are
presented in Figure 5.

Statistical Analysis

It was recognized that the data collected

discrete and continuous variables (Tables III, IV

of analysís were det,ermined accordingly.

Discrete Variables

For each of the díscrete variables three 2-way tables were con-

structed to indicate iËs relationshíp wíÈh each of the major classifica-

tions namely, sex, occlusíon and socioeconomíc 1evel. These tv/o-r^ray

tables were subjected to a contingency chi square analysis Ëo reveal

significant relatíonships between that variable and each of the three

maj or classif ications.

44

Contínuous Variables

in thís study included

and V) and the methods

Each of the continuous variables \^ras subjected to a 3-way facto-

rial analysís of variance, the factors being sex, occlusion and socío-

economic level. The allocation of degrees of freedom was as follows:
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.:i

Figure 5. Examples of children v¡Íth
A. Good facial esthetics: Photo Index score 0-l
B. Average facial esthetics: Photo Index score 2

C. Poor facial esthetics: Photo Index score 3-4



Source of Variatíon

Sex
0cclusíon
Socioeconomic level

Sex x occlusion
Sex x socioeconomic level
Occlusion x socioeconomic 1eve1
Sex x occlusíon x socioeconomic 1evel

i^lithin subgroup (error)

Total

Due to the unequal and dísproportionate subclass numbers the mean

squares rvere adjusted by the use of the Harmonic mean method as outlined

by Snedecor and Cochran (1967).

All maín effects and interactions \^/ere tested for significance by

an F ratío against the mean square of the pooled within subgroups error.

Degrees of Freedom

Simple Correlations

1
1
2

I
2

2
2

432

444

To determine the interrelationships between variables, Pearson

product moment correlation coefficients were calculated for all possible

pairs of 23 selected variables. These correlations \^/ere calculated

46

from the avaí1able data obtained through the examination of the 444 child-

ren included in Èhis study. The actual sample síze was 290 for correla-

tions involving the photographíc analysis and 444 for all remaining

pairs of varíables.



lÍultiple Regressíon

The total photographic score (tfS) was considered a standard and

\"las treated as the dependent variable in a multiple regression analysis.

The independent varÍables were the photographíc variables Pr-PrO. The

object of thís analysis \,/as to devise a formula or index which would

allow a photo score to be calculated from a set of measured variables.

The regressíon analysís indicated that only four of the fourËeen in-

dependent variables bore a signifÍcant relation to the dependent vari-

able. This analysis was therefore repeated usíng, as índependent

variables, only those variables which showed a signifícant effect on Ëhe

toË41 photo score.

Measurement Error

In order to esËimate the degree of error committed in the measure-

ment of the varíous photographic angles, seven children, selected at

random, vrere each photographed Èrvice, three weeks apart; the method

being as in the survey. The t\n7o sets of photographs were anaLyzed

separately and the duplicate values for each of the thirteen angles \^/ere

used to determine the measuring error associated with each ang1e. The

mean error r^zas calculated as Lhe mean absolute difference between the

two duplícate measurements as follorvs:

47

ã= r lxr - xel



It, was noted (Table VI) that the measurement error varied with

the angle measured, Ëhe largest mean error, however, did not exceed

1.29 degrees.

4B



TABLE VI

MEANS AND MEAN J\ßASURB}ENT ERRORS FOR EACTI

OF 13 PHOTOGRAPHTC VARIABLES

Photographic
Variabl-e

D
'f
D
I^

a

D
I^

J

D
')+

P_

P-*6

P-'(

P^
ö

t9

D'lo
P__

t-1

D'l.2
D

IJ

Mean

79.86

%.6)+

1E ENt)")l

9.50

B. 50

13.60

1]+. B0

B.TO

113. B0

r3r.50

19.50

13.60

l-9.20
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Mean Error

.86

.7L

.86

. )+3

. t+3

120

t_. 00

"r7

"TI

t. 00

.TT

.1)+

r. 00
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The results are presented in four sectic¡ns: Part I deals with

the dental care variables (1, to DU); Part ll deals r,¡ith the occlusal

variables (0o to 0rr); Part lll wíth the results of'the indices of

malocclusío¡r; and Part lV with the results of the photographic vari-

ables, which lead t.o the development of a ph-otographic índex. The ravr

data and complete statistical tables r¿il1 be found in the Appendix, rvíth

shortened versíons of these tables presented in this section for explana-

t.ory purposes.

CHAPTER IV

RESULTS

Dental Care Variables

The results of dental care variables are presented for the total,

sample in Table VII and for each of the three major classifications

studied, namely sex, occlusion and socioeconomic 1eve1, in Tables VIII,

IX and X, respectively. Since each of the variables may assume tÌ¡ro con-

ditions; for example, having a dentist or not having a dentist, the

figures presented in Tables Vll, Vlll, IX and X are for the positive

alternative only.

Table Vll shorn¡s the number and percentage of each of the dental

care varíables examined. All percentages were calculated on Ëhe basis

of Èhe total sample of 444 children. It is noted that approxinately

56"/" of the children exanrined claimecl to have a.family dentisc and that al-

mosÈ 75"/" had lived i¡r an area with a fluoridated drÍ¡ki-ng water supply.



NUMBER AND ?ER CENT

DENTAL

D, Dentist

D, Orthodontíst

D, Treatment suggested

DO FluoridaËed water

D, Missing maxillary molars

DU Missing rnandíbular molars

D, Missíng lateral incísors

DU ttStraight". teeth

D, tr{ouLd wear braces

Variable

TABLE VTI

OF CHILDREN FOR EACH
CARE VARIABLES

Number
(N=444)_

25r

2B

53

329

I

22

L2

2]-6

115

OF NÏNE

51

Per Cent

s6.3

6.3

L2.A

74.L

1.8

4.9

2.7

48.6

25.9
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Only 4'.9"1" of ttLe ch-í.ldren irad lost one or more mandibular molars. Almost

50Z of those exarnined felt they had "straight" teeth and 25% said thaË

they would r,¡ear "braces" to have their Ëeeth straightened.

The percentages shor.vn in the two-lray tables VI.I.I , lX and X, are

based on the subsample size at the level of the major classificatíon

studied, for example, male and female. The calculated contingency chi

squâre values between the variables in question and the major classifica-

tion studied are also presented with their significance levels.

Table Vlll shows the dj-stribution of denËal care variables according

to sex. lt ís noted that, with the exception of the number of missing

mandibular first permanent molars and the number of children v¡ho i¿ould

wear braces, Ëhere were rro significant differences beËween the sexes.

It was found that onLy L7. of Èhe males were míssing rnandibular first

permanent molars as compared to 8.3/" of. the females. In response to Ëhe

question, would you wear braces?, girls indicated a greater willingness

than did boys.

accordíng to occlusion. It is noted that only 7.4% of Ëhose classed as

having a malocclusion were being Ëreated by an ortlr,odontist. The accept-

able and malocclusion groups differed significantly according to five

variables yielding the folloling results. A significanËly gr:eater per-

centage of children j¡r the acceptable occlusion group claí¡ied to have a

dentist. Tirere v/ere no children ivith acceptal occlusion rvho had lost

mandj-bular molars, while 22 of the malocclusion group \rrere so classified.

Table I.X indicates the distribution of dental care variables
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TABLE IX

NU}ÍBER AND PER CENT OF CHILDREN
CARE VAR]ABLES BY

Variable

D1

,lZ

D.
J

Dentíst

Orthodontis t

Treatment
suggested

Fluoridated
vrater

Missing
naxillary
molars

Missing man-
dibular molars

Missing lateral
íncisors

Straíght teeth

tr^Iould ¡vear
braces

Acceptable
Occlusion

(N=63)

D4

D-
5

Number Per Cent

FOR EACH OF NINE DENTAL
OCCLUSION

42

0

D6

Dl

66.0

0

0

79 .3

Malocclusíon
(N=381)

Number per cenË

54

50

Dg

D9

209

2B

54. B

7.4

L3.9

7 3.2

53

279

a" Significant at
tÉtt;É Significant at

0

0

0

80.9

7.9

ConËíngency
Chi Square

0

51

5.61 'jt

200. 00 :k'.k'*

3.62

3.62

B

22

L2

16s

111

t]ne 57" level.
the . l-% level-.

2.IB

5.7

3.20

43.3

29.r

1. 40

4.LO

2.06

25 .35 xL:t'*

^ô ^r 
J-r--t-¿J.JI
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It r¿as found that chíldren in the acceptable occlusion group rvere quite

av/are that they had straight teeth. As expected a significantly fewer

number of chíldren ín this group accepted the idea of wearing braces.

Table X shorvs the distribution of denLal care variables accordíng

Ëo socioeconomic level" It j-s noted that with the exceptíon of fluori-

dated r^rater and missing lateral incisors, al1 variables examined revealed

a significant chí square value. For variable D' dentist, iË must be

pointed out that although I00% of the 1ow socioeconomic group \rere

classífied as having a dentist, all these children r¡/ere seen at the

denËal welfare clinic.

The general trend indicates that the higher the socioeconomic

level, the more likely a child is to have a dentíst, to have an ortho-

dontíst, Eo have had treatment suggested, and the less 1íke1y it is

for him to have had a fírst permanenÈ molar, either maxillary or mandi-

bu1ar, extracted. A signíficantly greater number of children ín the

high socíoeconomíc group indicated Ëhat they would wear braces as com-

pared to both the medium and low groups. 0n the other hand, a greater

number of children in the lor'¡er and medíum socioeconomic groups indi-

cated Ëhat they felt they had straight teeth.

Occlusal Variables

The results of the analyses of occlusal variables are presented

in three parts; Anglers classification (variable 0r), Continuous vari-

ables 0r, 03, 04,05r 010, 011 and Díscrete variables OUr 07,0, and 0n.
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A detailed distribution of the sample according to Anglers

classification is shown in the Appendix (table XXXIV) for the total

sample, each of the sexes and. the three socioeconomic 1eve1s. TlLe major

divisions of Anglets classífication are presented in Table XI together

luiËh the results of the contíngency chí square test.

It is noted that only L47" of the children examined were classífied

as having acceptable occlusíon. There was almost an equal distribution

between Class f ß6"/") and Class II (40"/.) malocclusíon, while Class III

accounted for only 3.87. of those examíned. 'In several instances it was

not possible to determine the Angle classífication either because of a

multilated dentition or because the child was undergoing orthodontic

treatment and initial records vrere not available. Since no significant

differences \.vere found in the dístribution of the various Angle classes

of malocclusíon for eíther sex or socioeconomíc 1eve1s, the results

described for the total sample may be applícable to both males and females

and to each of the high, medium and 1ow socioeconomic groups.

Continuous Occfusal Variable

Angle' s Classification

57

Table XII shows the means and standard errors for each of the

contínuous occlusal variables 0r,03,04,05r 0r0 and 0r, for the total

sample and for each 1eve1 of the three main effects studied, namely;

sex, occlusion and socioeconomic leve1. The signifícant dífferences

revealed by the analysis of variance for all continuous occlusal vari-

ables are presenËed in the Appendix (Table XXXVIII). Significant main
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effects for the contínuous occlusal variables are summarízecl in Table

XIII. Ðf the ninety-two possible second and third order ínteractions,

only three shorved statistical signíficance and were therefore disre-

garded,

The results of these continuous occlusal variables indicate a

Èrend in which boys have a more severe malocclusion than gir1s. The

overjet, overbite, labio-lingual spread and Handícapping Labío-lingual

Deviation Index score are a1l signífícantly greater for boys as com-

pared to gir1s. As expected each of the occlusal varíables showed a

staËistically signÍficant difference rvhen the acceptable occlusion group

v/as cornpared to the malocclusion group. On the basís of socioeconomic

leve1 only two varíables v/ere statístically dífferenË, labio-lingual

spread and sma11 rotation or displacements and these :r,iere only signifí-

carrt at t]ne 5"/" level of confidence. The dístributíon of children

according to Ëhe Handicapping Labio-1íngua1 Deviation Index and the

Treatment Prioríty Index ís presented ín Tables XIV and XV, respectively.

According Ëo the Handicapping Labio-lingual Deviation fndex (Draker,

1958) approximately 65% of Ëhe children had an orthodontic condítion of

a non-handicapping nature, while I2Z of the chíldren !{ere classified as

having a handicapping malocclusion. The remai níng 23l^ of the children

e¡ere grouped in the so ca11ed "gr"y area" where ËTeatment is desirable

but not mandatory.

The Treatment Priority Index (Grainger, L966) classi-fied 33.87. of.

the children as having mínor manifestatíons of malocclusion wíth treaË-



SIGNIFICANT EFFECTS R.EVEA],ED BY ANALYSIS OF VARIANCE
FOR CONTINUOUS OCCLUSAL VARTABLES

Overj et

Overbite

Labio-Lingual Spread

TABLE XII

Sma11 rotation or displacement

Large rotation or displacement

Handicapping Labio-Lingual deviati_ons

Treatment príority index score

* Significant at Ehe
*x1 Significant at the
¿-L&)ix:¡í SÍgnificant at the

Sex Occlusion

6I

zt ¡t

Socioeconomic
Level

5%

L7,

.t%

1eve1.
1eve1.
1eve1.

¿



Index Score Number Per CenË Interpretation

DISTRIBUTION OF CHILDREN ACCORDING TO THE HANDICAPPING
LABIO_LINGUAL DEVIATION INDEX

0-11 279 64"9 Orrhodontic condirion of non-
handícappíng nature

12-14 100 23.4 Grey area - treatment desirable

15+ 55 L7.7 Handicappíng malocclusion

TABLE XIV

62



DISTRIBUTION OF CHTLDREN ACCORDING TO THE
TREATMENT PRIORITY INDEX

Index Score Number Per Cent Interpretation

0-3 745 33.8 Minor manifestations of maloc-
clusion treatment needs slíght

4-6 lO7 25,0 Definite malocclusion treatmenr
desirable

7-9 BB 20.6 Severe handicap, treatmenthighly
des irable

10+ 87 20,6 Very severe handicap treatment
mandatory

TABLE XV

63



ment needs slight, and 20.6"/. of the chíldren as having a very severe

handicapping malocclusíon with treatment mandatory. Of those remainíng,

257" were classified as havíng a defíníte malocclusion wiËh treatment

desirable and 20% as having a severe handicap with treatment highly

des i rab l-e .

A comparison of between the Handicapping Labio-lingual DeviatÍon

Index and Treatment Priority Index will be presented in the discussion.

Table XVI shows Ëhe number and per cent of children manifesting

anÈerior crossbites or missing lateral íncísors (06, 07,0, and 0n) and

the signífÍcant diiferences reveaie<i by the contingency chi square resË.

These variables are presented for the total sample, for each sex and

each of the three socioeconomic 1eve1s. No child ín the sample was

found to have a cleft 1ip or palate, or a severe traumatíc devÍ-ation,

therefore these variables do not appear ín Table XVI.

Discrete Occlusal Varíables

As expected, the results show that no chíldren in the acceptable

occlusíon group exhibited an anterior crossbiËe rshí1e 5.47" of the total

sample r^ras so classified. In addition, no chíld in the hígh socío-

economic group exhibited an anterior crossbiËe whÍle 6.0% of. the mediwn

and 6.6% of the 1or,¡ socioeconomic group did.
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The dist,ribution of anterior crossbíte for the three main levels

studied is shotvn in Table XVII. It can be seen that although there are

more children ín the lor¿er socioeconomic group ivith anterior crossbite,
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no

in

child in this group rvas found to have more than one anterior tooth

crossbiËe.

As indicated in Table XVII only 2.77" of the chíldren examíned

exhibíted congeni-ta11y missing lateral incisors with no signíficant

differences found betrveen the sexes or socioeconomic 1eve1s.

Photographic Variables

The fourteen facial measurements obtained from the photographic

analysis were used Ëo forrnulate a photographic index. The standard,

or dependent variable, to which each of the phoËographic varíables was

correlated r,ras the sum of the individual scores which four orthodontísts

assigned each child. This sum r¿as referred to as the total photo score

and ranged from 0 for a child regarded as havíng good facial estheÈics,

to 4 for a child demonstratíng a dental or skeletal dysplasia. Fígure

5 (presented in Materíals and Methods) was an example of children having

total- phoËo scores of 0-1, 2-3 and 4, representing good, average and

poor facial esthetics.

A regression analysis of the fourteen facial measuremenËs on the

total photo score indicated that only four of the independenÈ variables

bore a significant relation to the dependent variable. These \,rere used

as independent varíables in a second multiple regression analysis. The

four variables retained (Figure 6) were P, (facial angle), P, (angle

NPS), tr, (Naso-1abía1 angle), and PrO (1ip posture). These were found

to have a multiple correlation coefficient with the total photo score
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of .55?t. The results of the second multíple regression analysís are

shorvn in Table XVITI. The photographic index could therefore be

calculated for any given subject by the fo1lowíng formula:

Simple Correlations

Photo Index (PI) = 7.6-.07P2+.14Ps-.06Pr2*1.5P14

The Pearson product moment correlatíon coeffícients between all

possible paírs of ?-3 selected variables are presenËed ín the AppendÍx

(Table XXXXIII). Since correlatíons of the variables studied wíth each

of the Treatment Priority Index, Handicapping Labío-lingual Deviation

index and total photo score merit special consideration they are presen-

ted in Table XIX.

From this table it may be not.ed thaË although most of the coeffi-

cíents are signi-ficant, t.he overjet, overbite, small rotation, large

rotation and labio-lingual spread bear the strongest interrelationshíp

with the fínal index scores. 0f the facial measurements the AB to
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facial plane and ANB angles have the híghest correlation coeffícíent with

the indíces considered; while theANPBand maxillary facial angles cor-

relaËe well (.33) with the total photo score only.

The interrelationshíps among the three index scores may be seen

in Table XIX. The correlation coeffícient between the Treatment Priority

Significant at tlne 17. leve1.



Variable

RESULTS OF I'{ULTIPLE REGRESS]ON ANALYSIS

P. Facial angle -.07]rr, ,02

P. Angle ANPg +.14** .05)''
P, , Nasolabíal angle -.06'.t .03L¿

tt¿ Lip posture +1.50tç* "26

TABLE XVIII

Intercept = 7.6

Multiple correlation coefficient = .55i(*

Slope Standarcl Error of Slope

* Significant at the 52 1eve1.
** Significant at the 17" level.
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SII4PLE CORRELATION COEFFIC]ENTS BETI^]EEN SELECTED
PAIRS OT'VARIABLES

Overj et
Overbite
Small rotations
Large rotaËíons

TABLE XIX

Labio-1ingual spread

Anterior crossbíËe

Missing permanent teeth
Facía1 angle

AB to facial plane

ANB

ANPg

Handicappíng
Labio-Lingual

Deviation
Index

Lower lip-chin-facial plane
tower lip-upper-facial 1ip plane
Nose angle

Orientation angle

Maxillary facial angle

Upper lip-nose-facial angle

Nasal angle

Maxillary angle

Mandibular angle

!trandicapping labio-lingual devia-
Ëion index
Treatment priority índex

Total photo score

"s4

"64
.30

.43

.50

.08

-.L2
-. 11

.25

"18
.10

"07
.L7

".01

- "07

.13

-.05
-.04
-.06

.03

"57

.38
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Treatment
Príority

Index

.40

.37

.35

.58

.4s

.03

-.13
-. 10

.13

.L4

.08

.07

.07

-.02
-. 11

.06

-. 06

-.08
.04

.08

.57

.33

Total
Photo
Score

.32

"14

.L4

"22

"2L
.01

-,14
-. 19

.13

.29

"JJ

.32

.18

-. 11

-.26
.33

-. 09

-.L2
-. 05

.L7

.38

.33
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Index was .57 lvhile the correlation between the total photo scores with

these indíces \^/as some\^/hat lower (.38 and .33 for the Treatment Príority

and Handicapping Labio-lingual Devíation indíces, respectively).



DISCUSSION



Since ít ís likely that publícly funded dental care programs will

become a realíty in the future, it is necessary to determine the denËal

requirements of each sector of the Canadian population. The present

study was Èherefore undertaken t.o characLerize Lhe status of malocclusion

in a sample of Winnipeg school children, Ëo determine the treatment

needs and demands of these chíldren, and to examine several methods of

establishing treatment priority.

CHAPTER V

DISCUSSION

The data compiled in this investigation together with the index

scores calculated from it, have been classified into the following three

groups; dental care variables, oeclusal variables, and photographic

variables. The variables íncluded in each of these groups have been

presented in Tables III, IV and V, respectively.

Dental Care Variables

revealed the following trend: The higher the socioeconomic level of the

child; the more likely he \^ras to have a famí1y dentist; to have receíved

orthodontic treatment, or at least Ëo have had this treaËment suggested;

and the less 1ike1y to have lost any first permanent molar teeth.

Chí1dren belonging to the lorv socj.oeconomic group received routine

dental treatment for no charge at the clinics established by the City

of Winnipeg. Otherwíse it. is unlikely that they rvould have received

InvestígaËion of the general dental status of each chíld has



any dental Lreatment (Konyk, :.97I).

Comparison between the high, medium and 1or,¡ socioeconomic groups

indicated that, ín spite of the free dental treatment available to

children in the 1ow socioeconomic group, a signifícantly greater num-

ber of chíldren in this group had lost one or more of their first per-

manent molars. This may have occurred because these children neglected

to appear for dental treaËment until Lheir teeth were decayed beyond

repaír; or because the dentists ín the public clinics could not provide

the extensive restorative treatment whích may have been required. It

is interesting to note that although there v/ere a greater number of

girls than boys who had lost one or more of their mandíbular first per-

manent molars, there \^rere no significant differences between the sexes

in the number of children rvho had lost one or more of their maxíllary

first permanent molars.

As expected the socioeconomic level of the chíld had a great

bearíng on whether or not he received ort.hodontic treatmenË. In rhe

hígh socioeconomic group L8.27" of the children received treatment as

compared to only 5.47" of the medium and I.4"/" of the 1ow socioeconomic

groups. According to the Canadian Dental Association Brief of. L962
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the percentage of children receiving orthodontic treatment in the Provínce

of Manitoba rvas .4% and in the Domj-nion of Canada .77.. These figures

may be somervhat misleading because orthodontisLs are generally only

located in large metropolitan areas such as Greater Winnípeg, while the

percenËage figures were calculated on the basis of the total provincíal



population. In the past ten years the number of oithodorrtists* in

Greater Winnípeg has increased from four to eight, while the population

has increased by only 50,000'tt people in thÍs same time period. Fo::

these reasons, the Canadian Dental Association Bríef (L962) tabled

almost ten years ago, ís certainly in need of updaËíng.

0f the 381 children who exhibíted some form of malocclusíon bnly

7,4% (28) rvere being treated by certified orthodontists v¡hile only one

chíld was being treated by a dentist ín general practice. This may

indicate some reluctance of dentisËs to treat orthodontic con-

ditions. Tn fairness however, it should be emphasized that thís survey

was conducted only in the CiËy of l^iinnípeg and it is entirely possible

that many recent graduaies, practicing in the suburbs., are providing

some orthodontic treatment for their patients.

It was noted that more children in Ëhe 1ow, than in the medium,

or'high socioeconomic groups felt thaË they had "straíght teeth". This

was probably because orthodontic treatment r¡ras not frequently suggested

for children ín this 1ow group. It l^ras apparenË thaÈ, because of the

fÍnancíal- position of famil-ies in the l-ow socioeconomic group, dentists

in the publÍc clínÍcs felt that there was l-íttl-e to be gained by sug-

gesting orthodontic treatment for children in thís group.
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In general most children felt that they had "straight" teeth and

* Canadian Dental Association Directory (1962, 1971)
'** City Clerk, \^iinnipeg, Manitoba, Personal Communicati-on, L97L.
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did noË require orthodontj-c treatmenË. Since there ís little evidence

to suggest that, orthodontic therapy ís biologically beneficial, it

seems that, in the absence of functional or pathological conditions,

more emphasis should be placed on the treatment desíres of the patíent.

Angle Classífícation

Since Angle introduced his classífícation of malocclusion in 1899,

innumerable studies have attempted lo determine the prevalence of each

of the three classes of malocclusion. In Table I (Revíew of Líterature)

there were 29 studies cited. These were selected because they \,,rere pre-

dominently concerned with the permanent dentition period of development

as \^/as the present study. Tþ" disparity of the incidences of the

various Angle classes of malocclusion reported ín Ëhese studies was

not unexpected and ín fact supports the fíndíngs of Massler and Frankel

(195f). They attributed these differences to the varying critería used

ín assessing normal and abnormal occlusion; to the wíde range of age

groups studied and reported together; and to the small number of chí1d-

ren included in some samples. In addítion, wíth possible differences

in the ethnj-c background of the samples investigated and the subjectíve

nature of Angle's meLhod of classificatíon, ít is evident that compari-

son of results between st.udies ís somewhat futile. In spite of Ëhis,

there are tr,io ínvestigaËions which ought to be compared to the present

study because they were also concerned with twelve year old Canadian

school children. These studies are presented ín Table XX. Although



TABLE XX

COI'{PARISON OF CANADIAN STUDIES
ANGLE CLASSTFICATION OF

Investígator

Locatíon

Year

Sample size

Age (years)

Class I
occlusion

Popovich

Burlíngton,
Ontario

19sB

L99

I2

Class I
malocclusíon

Class II
malocclusion

Class III
malocclusion

Total malocclusion

I^IHICH EMPLOYED THE
MA.LOCCLUSION

MacKay

Fores t
OnÈario

L966

280

T2

T5.52 tt27"

54.47"

3L.67"

2.07.

B87"

77

Hill,

! 2.76*

t 3.53Y.

r 3"30'å

Present. Study

I^iinnipeg,
Manítoba

L97L

444

L2

L4.2% ! 2.9L*

L2.3%

63.62

8.6%

8s.47"

2.84'k

t

+

2.83,r

2.30*

t 2.96x

! 2.87*

Þ.1. = vnpq

36.07"

44.6%

3.87"

85,87"

t

+

2 "07*

2.]-t*

t 2.27x

! 2.36*

I

+

2..30x

t.66*



there is no statistícally sígnÍficant difference betrveen the total

incídence of malocclusion reported Ín these studies, the authors do

not agree on the prevalence of the various Angle classes of malocclusion.

Popovích (1958) reported that the incídence of Class I malocclusíon was

54.4% rvhile MacKay (Lg66) reported an incidence of onLy 12.3%. The

percentage found in the present study fa1ls between these rvith a 36,07"

incidence of Class I malocclusion. A similar relationship between

these studies was found for Class II and Class III malocclusíons. It

seems unlikely that these variatíons rvere due to dífferences ín samplíng

and a more plausíble explaination is that the point of demarcatíon be-

trreen the Angle classes of malocclusion is too vague.

In the present study no sex differences \../ere noted ín the pre-

valence of the various Angle classes of malocclusion. This supports

the findíngs of Krogman (1951), Massler and Frankel (195f) and Rosens-

vreíg (1961) .

7B

Incísor Relationship

The mean values obtained for overjet and overbíte for the total

sample and for each of the three main levels studied, were presented in

Table XII. A comparison between these results and those reported by

other investigators is shorvn in Tables X,\I and XXII. In the present

study a significant difference betrveen the sexes and types of occlusíon

was noted Ín the degree of overjet and overbite. While ít was anticí-

pated that those children with acceptable occlusion would have smaller



CO}iPARISON OF THE DEGREE OF OVERJET REPORTED
BY VARIOUS INVESTIGATORS

Investigator

Bjork ( rq53)

Fut-ton (tg65)

Summers (tg66)

Present study (fqff)

TABLE XXI

Sample
Size

)aa

977

96

)+ )+ )+

Age
( Years )

12

Ì0-19

12

lô

Mal-e

79

Overjet (vn¿)

)+. f

5, ¿¿

COMPAR]SON OF THE DEGREE OF OVERB]TE REPORTED
BY VARIOUS TNVESTIGATORS

Investigator

Female

Bjork (rq¡¡)

Fleming (rg6r)

FuÌton (tg6r)

Present study (rglf)

^ -lJ.14

3. 87

Total- Sample

TABLE XXTI

4.1

3.18

2-3

3.713.57

Sample
Si ze

J¿¿

7)+

977

I+ )+ )+

Age
( Years )

12

12

r_0-r-9

T2

Male

Overbite (l¡il4)

2.õ

Female

"?Q

)+. 05

Total SampÌe

3. l-0

3.11+

2.60

)+.37

3.21+

3. BB
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oveEjet and overbÍte values, the fÍndíng that males had significantly

greater mean val-ues for overjet and overbite than females was somewhat

une><p e cË ed.

Prevíous investigaríons by Flemming (1961), Fulton (1965) and

Summers (L966), demonstrated no significant dífferences between males

and females for overjet and overbite. This disparity between the

previous reports and the present ínvestigatíon may be due to the more

random nature.of the presenL sample; to the larger sample síze examíned

in this ínvestígation; and to actual population differences. In

addítion; the present study considered only the positive alternative

in calculaËíng the means for overjet and overbite and díd not include

openbite or mandibular protrusion.

The incidence of negatíve overjet (underjet) was found Ëo be L.IîZ

and Ëhe íncidence of openbite 2.502, with mean values of .015 mm and

.04 mm, respectively. These figures compare favorably with those

reported by Fulton (1965) who found the mean value for underjet to be

.0I mm and for openbite .05 mm.

The number and percentage of children with anterior crossbites was

presented in Table XVI. The fact that no child in the high socíoeconomic

leve1 was found to have an anterior crossbite may indicaËe that Ëhe

parents of these children regard thís condition as extremely disfiguring,

and seek treatment early in the deciduous and mj-xed dentitíon period

of development. If símp1e anterior crossbites hTere corrected early Ëhere

woul-d probably be no evidence of their presence by Ëwelve years of age,



the age leve1 studied"

Intra-arch Crowding

The assessment of intra-arch crowdíng was made by measuríng. the

number of roËations and dísplacements using the method introduced by Van

Kirk and Pennel (1959), and by calculating the labio-lingual spread

(Draker, 1958). The finding of no significant sex differences in the

number of smal1 or large rotations or displacements concurs \^/íth that

of Massler and Frankel (f951) who reported no stríking difference be-

tr,reen boys and girls in the number of maloccluded teeth.

A most interesting fínding \^ras the high correlation betv¡een

labio-lingual spread and the number of rotated or displaced teeth. Thís

would indícaËe ËhaË the síngle measurement of labio-lingual spread,

introduced by Draker (1958), could be used to estimate Èhe overall nun-

ber of rotations or displacements. The correlaËion coefficient (Appen-

dix, Table XXXXfII) between sma1l rotatíons and displacements, and

labio-língual spread was .45 while that of large rotatíons and displace-

ments, and labio-lingual spread was .72,

B1

Indices of Malocclusíon

TraditionaJ-Ly, the incidence of malocclusion has been reported ín

terms of the various classes introduced by Angle in 1899. The problem

with this method of classifícation was that it r.ras too subjectíve and

provided litt1e information concerning the severity of the condition or



B2

the urgency for treatment. In order to reduce these shortcomings, and

to objectify the assessment of malocclusíon, numerous investigators

(Draker, 1958; Grainger, L966; Summers, L966; Salzmann, 1968) have

devised indices t.o classify occlusíon according to the severity of the

deviatíon.

The primary purpose of these indices of malocclusion \^ras to

quantitatively express the severíty of the malocclusíon, to establish

treatmerit príority ín an unbiased manner; and if necessary, to aid ín

the disbursement of insurance and government funds for orthodontíc treat-

ment" These indices may also be used to assess the effectiveness of

specifíc preventive and interceptive orthodontic procedures as r^rell as

a tool in epÍ-demiological studies.

In selectíng the índices to be used in thís study, only those

which had been used ín prevíous investigatíons were considered. This

\¡ras necessary to provide a basis for comparison. The Handicappíng

Labio-1íngual Devíations Index (HLD) developed by Draker (1958) and

the Treatment Priority Index (fpf) of Grainger (L966) were selected.

The former índex was employed by Fulton and Hughes (1965), and Carlos

and Ast (1966); the latter has been used by MacKay (1966).

The Handicappíng Labio-língual Deviation Index (HLD) was derived

from seven basic measurements of overjet, overbíÈe, mandibular pro-

trusion, openbíte and labio-lingual spread. The presence or absence

of clefts and severe traumatic deviations was recorded. These measure-

ments, modified by weighting factors, v¡ere summed to yield the index
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score which ranged between 0 and 15 plus. According to Draker* the HLD

scale may be dívided into three areas for assessment purposes as

i11usËrated i-n Table XXIII. A score of 0-11 indícates an orËhodontíc

conditíon of a non-handicappíng nature while a score of 15 and over is

indicative of a severe handicapping malocclusíon. The "grey area" occurs

when an index score falls betv/een L2 and l-4. This is the area where

Ëreatment is desirable but not mandatory.

HLD
Index
S core

INTERPRETATION OF HANDICAPPING LABIO-LINGUAL

DEVIATION INDEX SCORES

0-11

12_T4

15+

TABLE XX]II

Interpretation

Orthodontic

ttcrey Areatt

Handicappíng

Personal communícation, L970.

condítion of non-handicapping nature

treatment desirable

malocclusíon
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The means and standard errors for the Handicapping Labio-lingual

Deviation rndex scores and the main components of this index were

presented, for the varíous groups under study (sex, occlusion, socio-

economic level), in Table XII, lvhile the signíficant effects revealed

by the analysis of the varíance were shov¡n in Table XIII. As expected,

there were highly significant* dífferences in index scores between the

acceptable and the malocclusion groups rrith all values for the accept-

able group being 1ower. The mean index score for those with acceptable

occlusíon rvas 5.95 t .55 and for those wirh malocclusions 10.89 ! .22"

The distribution of children into the Ëhree groups suggested by Draker

is presented in Table XXIV for the total sample and for each of the

sexes.

PER CENT DISTRIBUIION OF CHILDREN ACCORDING TO
HANDICAPPING LABIO*LINGUAI DEV]ATION INDEX

HLD
Index Score

TABLE XXIV

0-11

12-74

15+

p < .01.

Male
(N=204)

60. 3

23, O

L6.7

Female
(N=240)

66.9

22.6

10. s

Total Sample
(N=444)

64 .9

23 .4

7]-.7



The results of the present study indícated that there \{ere signi-

ficant differences* ín the mean Handicapping Labio-lingual Deviation

Index scores for males (10.57) as compared to females (9.90). Fulton

and Hughes (1965), and Ast, Carlos and Cons (1965), however, reported

no significant differences in the Handicapping Labio-lÍngual Deviation

Index scores betrveen males and females ín their respective samples.

In the present study, approximately LI.7% of the 444 children

examined had a malocclusion severe enough to be termed handicappíng:k*-.

Using similar criteria for the assessment of handicapping malocclusion,

AsË, Carlos and Cons (1965), reported that L4.4"Á of the 1,413 children

Ehey examined had a severe and potenÈially handicapping malocclusj-on.

The mean Handícapping Labio-1íngua1 Deviatíon Index scores reported

by various invesËigators are presented in Table XXV. A comparison of

these scores indicated a somewhaË greater severity of malocclusion for

children examined ín the present study. Comparison of the results

obtained ín the studies presented in Table XXV may not be valid however

due to the differences in age ranges examined and reported together,

and the different geographic locations ín whích these studies were

carried out. No statistíca1 test of significance between these studies

was possible because of the failure of these investigators to report

the standard error of the means for the index scores they obËained.

85

* p < .01.
** HLD index score > 14.



COMPAR]SON OF HANDICAPPING LAB]O_LINGUAL DEV]ATION
(gIo) ]NDEX SCORES REPORTED BY VAR]OUS INVESTIGAToRS

Investigator

Fulton and. Hughes (t96j) glT 10-19 8.16 T.7B T.gB

TABLE XXV

Carl-os and" Ast (tg66) rl+r¡ l5-t$

Present study (fglf)

SampJ-e Age
Size (Years )

B6

)+)+)+ I2 IO.5T g.9O 10.21

Mean HLD fndex Score

Mal-e Female Total

9.'t+2
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The Treatment Príority Index (fpf) was based on a study of the

relatíonship of eight manifestatj-ons of occlusal disorders. The

variables observed rvere the antero-posteríor relationship of the fírst

pennanent molars, the overjet or underjet, the overbite or openbite,

the number of teeth rotated or displaced, posteríor crossbite and con-

genitally missing incisors.

The range of Treatment Priority Index scores and their ínter-

pretation was outlined by Grainger (1966) and is presented in Table

XXVI. An index score of 0 to 3 indicates a minor malocclusion v¡ith

treatment needs slight while a score of 4 to 6 demonstrates a maloc-

clusion with treaÈment desirable. The índex range from 7 to 9 is

indieative of a severe handicap with treatment very desirable and a

score of 10 and over constítutes a very severe handicap wiËh treatmenË

mandatory. The distribution of children into the groups suggested

by Grainger (1966) ís presented in Table XXVII for the total sample

and for each of the sexes"

In contrast to the Handj-capping Labio-lingual Deviatj-on Index

scores the results of the Treatment Priority Index scores revealed no

significant differences between males and females. Thís supports Ëhe

findings of MacKay (1966) ivho also reported no sex dífferences in

TreatmenÈ Príority Index scores for a sample of 280 twelve year o1d

children.

In his study, MacKay grouped the sample of children lnto three,

rather than four categories. For purposes of comparison the results



INTERPRETATTON OF TREATTßNT PRIORITY INDEX SCORES

Ind"ex Score

0-3 Minor manifestations of mafoccfusion treatment
needs slight

TABLE XXVI

)1-6

7-9

10+

fnterpretation

PER CENT DISTRIBUTION OF SA}/PLE ACCORDING TO THE
TREATMENT PRTORTTY (rpr) ]NDEX

Mal-e Female Total Sample
TpI score (n=eol+) (N=2)+O) (N=)+)+)+)

Definite maloccl-usion; treatment desirable

Severe handicap; treatment hígh1v desirable

Very severe hand-icap; treatment mandatory

88

0-3

l+-6

7-9

lO+

TABLE XXVI]

222
JJ. -,

30.9

16.l

19.T

32.0

20.)+

23.0

Ð+.6

33. B

2r.o

20.6

20.6
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of the present study were similarly grouped and are presented in Table

XXVII].

This table illustrates díscrepancíes beËween studies in the per-

centage of children reported within each of the three categories (mild,

moderate and severe) described. Although these discrepancies may have

been due to sampling differences, it ís more probable that they were due

to the different phílosophíes considered in measuríng vari-ous components

of the index. In the measurement of tooth displacement MacKay states

ttminor malpositions \^/ere ignored". Thís introduces some degree of

subjectíve assessment ínt.o the index and may tend to make the scores

either "higher or lorver" depending on the víerv of the investígator con-

ducting the examinations.

COMPARISON OF TREATMENT PRIORITY INDEX (TPI) SCORNS

REPORTED BY VARIOUS INVESTIGATORS

InvesÈigator

MacKay (1966)

Present study (1971)

TABLE XXVIII

* Rating system suggested by
Mild 0-3.9; Moderate 4-6"7;

Sample
Size

280

444

Age
(Years )

Per Cent Dístribution of Sample
According to TPf Scores*

T2

L2

Mild

MacKay (1966)
Severe 7-10+

49.2

33. B

Moderate

32.2

25.O

Severe

18.6

4L.2
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In general, it may be noted thaL the present study revealed both

a higher incidence of malocclusj-on, as seen by the greater number of

children included in the handicapping range of index scores, and a more

severe form of malocclusíon, as seen by the higher mean index scores

reported in the present study. These dífferences may have been due to

one or more of the following factors; differences ín sampling, dífferen-

ces in geographic locatj-ons and ethníc composition of the populatíon,

differences ín age ranges examined and reported together, and differences

ín the subjectíve evaluatíon of certain components íncluded ín the

indíces employed.

Ideally, an index of malocclusion should quantitatively descríbe

the severity of the conditíon and numerically rank the children in order

that a certain percentage of them, based on Ëhe availability of funds,

treatment facilítíes, and treatment personal, may be treated. Since

both the Handicappíng Labio-1ingua1 Deviatíon and Treatment Pri-ority

Indices are currently in use, it is important to consider the differen-

ces ín rank assígned children by each of these indices. ïn other \ùords,

is ít possíb1e that according to one índex a child would require treat-

ment, whereas, according to the other he may not? This was examined by

Ëabulating the results of the two índices studied. Thís tabulatíon ís

presenLed in the t\,ro-vray table XXIX. From thís t\ùo-vray table it rvas

found that both indices concurred in 68% of the cases: That is, ít rvas

agreed that 22I children had mínímal treatment needs, 32 chíl-dren had

severe malocclusion with treatment mandatory, .and 39 children r^/ere



DISTRIBUTION OF CHILDR.EN ACCORDING TO TREATMENT PRIORITY
INDEX AND HANDICAPPING LABIO-LINGUAL DEVIATION INDEX

HAruNICAPP[ruG
LABIT.tIruGUAL

DEVIAT¡Oru Iru DËX Ëä O- 6

TABLE XXIX

TREAT'MËruT PRIOR IT Y INDE X

N
ffi
r,-r
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EOMP[-E TË
MODËRATE

COMFLETE

AGREËMEruT BETWEEru IruD¡ElES
AGREEMENT EETWEEþé !ruD¡C¡ES
D¡SAGREËMENT BET'WEEN IruDIEIES
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classified as being in the undecided, "gr"y area" ¡vhere t,reatment \./as

desírable but not mandatory. Moderate agreement occurred rvhere one

index placed a child in the undecided category while the other index

classified him as either definitely needing or not needing treatment.

This occurred ín 23.37. of the cases. Complete disagreement between the

indi gss arose in tlne 7 .77" (6 children) of the cases which the Handi-

capping Labio-lÍngual Devíation Index classified as having handicapping

malocclusíons rvhíle the TreaËment Priority fndex classified them as

requiring mínímal treatment. A similar situation occurred when the

Treatment Príority Index classified 22 chLLdren as having a handicapping

malocclusion while the }landicapping Labio-língual Deviation Index

classified them as requiring minimal treatment. It was also noted

(table XXIX), Ëhat 23.5% (tZZ) of rhe children had a moderare or hígh

score on both indices indicating thaË they would benefit from

orÈhodontic treatmenË.

The coefficienÈ of correlation between the TPI and HLD indices

did not exceed .57, a relatively 1ow correlation, demonstratÍng that

these two indices r¡rere not measuring the same aspeets of malocclusion.

In addítion neither of these indices contained measurements for the

eval-uation of facial harmony and balance. This suggested that there

\^¡as a need for another index of malocclusion based perhaps on a com-

bínation of the factor.s included in the Treatment Priority and Handicap-

ping Labio-lingua1 Deviation Indices and including an evaluation of

facial form and balance.



Photographic Varíables

In developing a quantitative method of assessing facíal form and

balance Ít was evident that it would noË be practically possible for

epidemiological field studíes to employ the cephalometric radiographíc

method of assessing skeleto-dental relatíonships. A photographic index

was therefore developed to aid in the evaluation of handícappíng maloc-

clusion and treatment prioríties. Thís index is intended to be used

in conjunction with an index of malocclusion in epídemíologíca1 field

studies and is not meanË to replace a more detailed diagnostic and

cephalomeËric radiographic evaluation. The photographlc analysis was

designed to quantitatively assess some characteristics of facial harrnony

and to evaluate the contribution of the varíous photographic varíables

to facial harmony 
"

The dependent variable, or índex scoree $/as developed by com-

bíning the indívidual scores which four orthodontists assigned each of

the 290 photographs they examined. The interpretation of these index

scores ís presented in Table XXX. The independent varíables were the

t.he fourteen facial measurements made on each phoÈograph.
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A multiple regression analysis was performed to determine the

effect of each of the independent varíables on t.he photographic score.

The objective of rhis \.ras to develop an index the value of which may

be calculated from a combínation of the fourteen facial measurements

sËudied. It was found that, of the fourteen facial measurements analyzed,

t e n did not bear a significant relation Ëo .the dependent variable



INTERPRETATATION OF

Index Score

TABLE XXX

0-1

2

3-4

and were disregarded. The four variables remaíning, as illustrated in

Figure 6, ChapËer II, were the facial angle (T-P-Pg); the Angle formed

by A point, nasion, and pogonion (Angle ANPg) i the naso-labial angle

(prtq-f-LS); and the lip separation. The first three of these varíables

v/ere measured in degreesi the fourth, the lip separation, was recorded

as being either open or closed lip posture. It was found Ëhat the

Photographic Index could be calculated for any given subject by the

following formula:

PHOTOGRAPHIC INDEX SCORES

Good facial esthetics

Average facíal esthetics

Poor facial esthetics

Interpretation
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Photographlc 1n¿sx = 7 .6'"07p 2+"14p5-.06p12+1.5pt4

where PZ, P5 and P, reÞresent the facial angle, the ANPg angle and the

naso-labia1 ang1e, respectívely. These angles were all measured in

degrees. Variable PrO represented 1ip posture which llas recorded as

being either open or closed* "

* Open lip posture score 1.
Closed lip posture score 0.



angle (P ) or the naso-1abia1 angle (trr) by approximately 15 degrees

will result in a unit decrease in the index score, Ëhus indícating a

pleasing harmonious face. conversely, the ANPg anele (pr) affects the

total score in the opposíte manner wíth an increase of approxímately

7 degrees causing a unit increase in the total photo score which would

indicate poor facial esthetics. Lip posture (tf¿) affects the total

photo score to a considerable degree with an open líp posture result-

ing in a 1.5 unit increase in score índicatíve of poor facial balance.

Sínce a hígher photographic score reflected a greater degree of

skeleto-dental dysplasía in the photograph, children with low ANPg angles,

high facial angles, high naso-1abia1 angles and closed 1ip posture would

be considered to have the most pleasíng and most harmonious faces. This

combination of facía1 features is suggesÈive of a straight profí1e with

adequate upper lip length, a fairly well developed lor,rer facial region

and competent 1ip musculature.

This forrnula indícates that an increase in either the facial
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The predictability of the Photographíc Index, Èhat is how close

a predicted index score would come to that assígned by the four examin-

ing orthodontists, \../as estimated by squari-ng the multiple correlation

coefficj-ent r¿hich in thís case \das .55. This revealed that the predicË-

ability \,/as no greater than 3OZ. This meanÈ that 30% of the toÈal

variabilíty in the observed total photographic scores was due to the

four variables considered, namely, the facial ang1e, the ANPg ang1e, the

naso-1abia1 angle and the lip posture. The remainder of the variability



included factors which

measured 
"

The correlation

Priority, Handicapping

and were as follows:

Treatment Priority Index and Handicapping Labío-língual Deviation
Index .57

r+ere eíther not measured or not able to be

Treatment Priority Index and Photographic Index Score .33

Handicapping Labio-lingual Deviation Index and Photographic Index
Score .38

coefficients \ùere examined for the Treatment

Labio-lingual Deviation and Photographic indices

The fact that the coeffícient of correlation between the two Índíces

of malocclusion and the photographic score did not exceed .38 suggested

that the Photo Tndex r,ras measuring factors not included ín eíther of the

two indices of malocclusion. This provided further evidence of the need

to incorporate an evaluation of facial balance and harmony into an index

of malocclusion. An example of the use of the Photographic Index in

conjunction with an index of malocclusion is illustrated ín Tables XXXI

and XXXII.
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Table XXXI compares the Handicapping Labío-lingua1 Deviation Index

scores and the Photographic Index scores. It \,/as noted that alËhough

43 children were classified by the handicapping índex as having a handi-

capping malocclusion*, onl-y 23 of these children were also assessed as

HLD index score 15*.



DTSTR]BUTION OF CHILDREN ACCORDING TO HANDTCAPPING
LABIO_L]NGUAI DEVIATTON INDEX AND PHOTOGRAPHTC INDEX

Hand.ic apping Labio-l-ingual
Deviation Inclex Score 0-t Z 3-4

TABLE XXXI

0-r1

t-2-l-)+

f5+

Photograohíc Index Score

DISTRIBT]'IION OF CHILDREN ACCORDTNG TO TRTATI\,M{T PRIORITY
]NDEX AND PHOTOGRAPHTC INDEX
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Bt t+l )+B

l-3 1)+ 37

7 r)+ 23

Treatment Priority Index
Score 0_1 2 3_\

TABLE XXXTI

0-3

)+-6

T-9

t_0+

Photographic Index Score

,9 rB 2'

2L+ 22 18

L6 19 zB

t0 L6 3,
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havíng an esthetícally poor face by the photographic index. It is Ëhese

23 chíldren therefore rvho should probably be treated first in the group

exhibiting handicapping malocclusions.

A sími1ar situation can be illustrated for the Treatment Prioríty

Index (table XXXII) rvhich classified 61 children as having a handicapping

malocclusionJ. while the Photographic Index classified 35 of these

chíldren as having an esthetically poor face. In this case it is these

35 children who should receive the highest priority for treatment.

Another aspect of the Photographic Index ís that ít could be used

to select those children, rvho for various reasons have low malocclusion

index scores, but rvould greatly benefit from treatment. A good example

of this would be a bímaxillary protrusion ín whích no loca1 occlusal

disharmony exists but where facial esthetics are poor.

In epidemiological field ínvestigations íË should not be necessary

to employ both the Handicapping Labio-1ingua1 Deviation Index and the

Treatment Prioríty Index. It was therefore desirable to determíne which

of these indices should be used in combination with the Photo Index.

To determine this it was necessary to investigate the abilíty of each

index to discriminate beLween the acceptable and malocclusion groups of

children. The per cent frequency distribution of chÍ1dren accordíng

to each index rrras plotted for each of these groups. This is shown in

Figure 7. It may be noted that the Treatment Priority Index r^¡as the

TPI score lGf.
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most discrimínatory índex followed by the Handicapping Labio-lingua1

Deviation Tndex and the Photo Index. Sínce the Photo Index was designed

to evaluate facíal harmony and not occlusíon, these results suggest

that the conbined use of the Treatment Priority Index and the Photo

Index ís best for field rvork.



SUMMARY AND CONCLUSIONS



The present study rvas undertâken to characteríze Ëhe status of

malocclusíon in a sample of i.Iínnipeg school children; to determine the

treatment needs of thís population; and to examine several methods of

establishing tr:eatrnent priorities .

A random sample of 444 tivelve ,'vear old l^/innipeg school children

was selected. Each chíld included in the study had a ful1 permanent

dentition (excludíng thirci molars). The entire sample was studíed

as a g-¿-c'.rp and then subg::oupcd cn the basi-s of theír sex, occl-usion

and socioeconomic leve1. The occlusíon of each child was assessed

according to Anglets classÍficaÈíon of malocclusion and also

CI-IAPTER VI

SU]\í}ÍARY AND CONCLUSICNS

according to the indices of malocclusion used in Ëtris study; namel-y,

the Ilandicapping Labio-Lingual Deviation Tndex and the Treatment

Priority Index. A latera1, black and white photograph was taken and

analyzeð for each of. 290 chil-dre-n and a photographic index was developed.

The data gathered ín this investigation demonsÈrated that approxí-

mateJ-y 857. of the chil-dren surveyed exhibited some form of malocclusion

at 12 years of age. The indices of malocclusíon inclicated that 23.57"

of the chikiren examined had a moderate to severe form of malocclusion

which required orthodontic treatment.

Il- r¿as for.rnd that only 7.4% oÍ. the total number of children with

malocclusion r¿ere receiving treatment. Tliis suggests that there is an



ac¡ite orthodontíc

In spite of

in the incidence

low soci'oeconomic

chi-Idren with malocclusion had received treatment as compared to only

6.37" of the publíc school children and 1,3% of. the children aËËending

treatment need in the pooulat.íon sËudied

the fact that there \,/ere no signífícant differences

or severity of malocclusion in the high, medium and

groups, it r+as found that 20 .B% oL the prívate school

the dental welfare clinics. This indicated that financial considerations,

and noË severity of malocclusion, rvere paramount in determíníng whether

or not a child received orthodontic treatment.

On the basis of the results of this study the following conclusions

we¡re drawn.

1. Approximately B5Z of the children examined had some form of maloc-
clusion.

2. No child was found to have a perfectly ideal occlusion as some
slight dental deviation was present ín every child.

The indices of malocclusion, suggested that approximately 23% of tihe
total sample of chíldren had a severe malocclusion.

J.

L02

4" The results of the two indices r¡/ere not strictlv eomparable because
each of them seemed to measure different aspects of malocclusion.

5. No relationship was found betr¿een socioeconomic level and the
incidence or severity of malocclusion.

6. A definíte relationship was found betrveen the socioeconomic level
and orthodontic t.reatment. The higher the socioeconomic 1evel, the
more likely the child r¿as to have ej-ther received orthodontic treat-
ment or at least have had it suggested.

rn all but one case the children receiving orthodontic treatment
were being treated by certifíed orthodontists and not by dentísts
in general practice.
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B. A photographic index was developed rvhich, when used in conjunction
with an index of malocclusion may aid in the assessment of ortho-
dontic treaËment priori-ties.

9. The predictibility of the photographic index developed should be
improved through further investigation in thís field.

10. There is an acute orthodontic treatment need in the population
studíed.
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Location Surveyed

Isacc Brock

Robertson

John M. Kíng

Champlain

Sir John Franlclin
Princípal Sparling
Ralph Brorun

Víctoria Albert
Norquay

Cecil R. Rodes

Somerset

Montrose

Laura Secord

Carpathia
George V

Lord Selkirk

Queenston

Balmoral Hall (*)

St. John Ravencourt ('k)

Talmud Torah (*)
Public Clínic (*?t)

To ta1

NI]MBER AND PER CENT OF CHILDREN
EXAM]NED IN EACH LOCATION

Number
Examíned

TABLE XXXII]

19

23

16

15

1B

25

22

T4

I9

23

I4

19

I4

15

t9

I9

20

13

2I

21

75

111

Per CenL
Examined

4.28

5. 18

3. 60

3. 38

4.0s

s.63

4.95

3. 15

4.28

5. 18

3. 15

4.28

3. 15

3. 38

4.28

4.28

4.50

2.95

4.7 3

4.7 3

16. 89

(*)
(**)

Prívate School

Children receiving dental treatment, at public

444

dental cli-nics.

100
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MEANS AND STA¡IDARD ERRORS FOR 23
CONTINUOUS VARIABLES BY SEX

Age (Honths)

OverJ et (I[,f )

ûverbire (t'tl)

Surall Rot.arlons (Number of
Teerh)

'Larøe Rotations (Nulber of
Teeth)

Lablo-llngual Spread ()ßt)

Facla1 .A.ngle (Degrees )

AB to Fac1a1 Plane (Degrees)

ANB (Degrees)

ANP (Degrees)

Lower Lfp-Chin-Faclal plane
(Degrees )

Louer Llp-Upper Lip-Fåcial plane
(Degrees)

liose Angle (Degrees)

Orlentatfon Angle (Degrees)

Haxll1ary FaciaI ÀngIe (Degrees)

Upper Llp-Nose-Faclal plane
(Degre es )

Nasal Angle (Degrees)

Haxfllary Angle (Degrees)

Handlbular Angle (Degrees)

llandlcapp ing Labio- 1 ingual
Devfation Index

?reatmenÈ Priority Index Score

Total Photo Score

TABLE XXXV

Total Sanple

Hean

143.40 .28

3.7L .10

3.88 "09

L.77 .05

L.42.06
2.25 .08

78.78 .2I
15.08 .2t
8"76 .13

?. 80 .15

16.87 "39

L3"20 "32
132.32 .27

93.35 "23
8.66 "15

r10.60 ,37

21.02 .13

L2.94 .08

18.44 .13

10.21 .20

6.39 .19

1.96 .08

5. L.

113

lfale

145.60 .41

3.87 .74

4.05 .13

L.79 .08

1.41 .09

2.43 .t2
78.45 .30

15.07 .30

8.86 .19

7.92 .22

L7.96 .57

13.19 .47

r33.32.39
93.01 .34

8.99 .22

108. 90 .54

20.93 .19

13.09 .r2
18.50 .19

10.57 . 30

6.55 .29

2.07 -]-2

Peoale

142.90

3.57

3.7 4

.38

.13

.L2

I.7 5 .07

1.43 .08

2.10 .11

79.08 .28

15.09 .29

8.67 .18

7.70 .2L

15.87 .54

t3.2L .45

131.41 .37

93.65 .32

8.38 .2L

112.00 .50

21.10 .18

L2.82 .I2
18. 38 .18

9.90 .28

6.25 .26

1.85 .11



MEANS AND STANDARD ERRORS FOR 23
CONTINUOUS VARIABLES BY OCCLUSION

Age (lf onchs )

OverJet (lFl)

Overbite (lD{)

Sna1l Rotations (Nuober of
Teeth)

Large Rot.ations (Nunber of
Teeth)

Lablo-1fngua1 Spread (Degrees)

Facfal Angle (Degrees

AB to Facial Plane (Degrees)

ANB (De¿rees)

A,\P (Degrees

Lover Lip-Chin-Faclal . Plane
(Degrees )

Lower Lip-Upper Lip-Faclal Plane
(Degrees)

Faclal }leighc

Nose Angle (Degrees)

0rfenratlon Angle (Degrees)

Maxl11ary Facial ,l,ngle (Degrees)

Upper Lfp-ìlose-Facial Plane
(Degrees )

NasaI Angle (Degrees)

Ha-xf llary AngJ.e (Degrees)

Handibular Ângle (Degrees)

Handlcapping Labio-linguaI
Devfation Index

Treat¡enÈ Prlorltv Index Score

Total Photo Score

TABLE XXXVI

Total Sarople

Mean S.E.

143.40 .28

3.7r .10

3. BB .09

t.77 .05

r.42 .06

2.25 .08

78.78 .21

15.08 ,2r
8.76 .13

7.80 .15

16.87 .39

13.20 .32

.43 .00

132.32 .27

93.3s .23

8. 66 .15

110.60 ,37

27.02 .13

12.94 .08

18.44 .13

10.21 .20

6.39 .19

1.96 .08

LI4

Accep table
0cc 1us ion

L44.70 .75

2.45 "26
2.95 ..24

.69 .14

.10 " 16

.33 .2L

79.26.48
14.37 .49

8. 15 .30

7.28 .35

16.43 .81

12.67 .74

.44 .00

132.83 .62

94.35 .54

8.39 .35

tro. 60 .85

2L.7 0 . 30

12.89 .20

18.24 .30

5.95 .55

t.26 .51

.74 .18

)la1oc clus ion

r43.20 .30

3.91 .10

4.03 .10

1.94 .06

1.64 .06

2.57 .09

78.67 .23

L5.25 .23

8.90 .74

7.92 .r7

L6.97 .44

13.34 .36

.43 .00

r32.20 .30

93.L2 .26

8.72 .t7

110. 60 .41

20.86 .14

12.96 .09

18.49 .15

10.89 .22

7.24 .2L

2.25 .09
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NUMBER AND PER CENT DISTRIBUTION OF SAMPLE
ACCORDING TO EACH OF THE DISCRETE

VAR]ABLES BY SEX

TABLE XXXIX

Acceptable occl-uslon

Haloccluslon

Recelvlng crea tnent

Treat¡ef,È sug8esled

Pælly denclst
stralght teeth
Ëould vear braces

Fluoride ln drlnklng vacer

Llp posture closed

l{lsslng percaDent ceeth

l{o loss of uaxl1lary ffrsE pemanent
uola rs

Loss of one nalllary ffrsc peroanent
polara

Loss of tvo oaxlllary flrst pemanenÈ
¡!olars
lfo loss of earClbular Íj.rs! penanenÈ
aolars
Logg of one mndfbular f lrst peroanent
aolar
Loss of tvo nandlbular f l¡st peËnent
eolars
No E19s1nB late¡al lnclsors
Hlsstng one lateral fnclsor
lllaslng tvo laceral Lnclsors

No snterlor crossblte

A¡terfor crossblte of one tooth

Asterlor crossblte of tço teeth

ADterlor crossblte of three teeÈh

ADterlor crossbfle of four or rcre teeth

Tocal Sæple
(N-444 )

777

llmber Per Cent Nusber Per Cent :{uEber Per CenÈ

ó3 14.19

381 85.81

28 6.30

53 12.00

251 69.70

2t6 62.60

115 35.70

325 76.30

255 88.20

45 10.40

ót9 98.20

4 .90

A "90

396 94.70

ló 3.80

6 1.50

â27 97.30

5 l.l0
7 1.60

402 91.40

17 ¿,00

5 1.20

r .20

1 .20

Ìla 1e
(N- 204 )

22 10.80

I82 89.20

10 4.90

21 10.30

118 67.80

108 67.90

42 29.80

1{9 74.50

115 86.50

12 6.10

19r 97,90

2 1.00

2 1.00

r90 99,00

2 1.00

0 .00

196 97.50

1 .50

¿ 2.00

183 94 ,80

6 3.r0
4 2.10

0 .00

0 .00

Penale
(N-240)

41 17.10

199 82.90

l8 7 .50

32 13.40

r33 71.50

108 58. 10

73 40.30

180 77.90

r40 92.10

33 14. 20

228 98.40

2 ,80

2 .80

206 91.10

14 6.20

6 2.70

231 97. l0
4 1.70

3 r.20

2L9 94.00

tl 4,80

I .40

I .¿.0

I .40



NUMBER AND PER CENT DTSTRIBUTION OF SA}PLE
ACCORDING TO EACH OF THE DISCRETE

VARIABLES BY OCCLUSION

TABLE XXXX

Acceptable occluslon

Yalocclusfon
Recefvlng treatDent

TreaÈEent sug8ested

Fæfly denrist
StrafghÈ teeth
liould sear braces

Fluorlde 1n drlnklng vater
Llp posture closed

XLssfng i)erunenc teeCh

l¡o loss of oaxlllary flrsÈ pemanent
so Iars
Loss of one naxillary flrst pemanent
Eolers

Loss of tvo naxlllarv f lrs ! perunent
eolars

lio loss of nandlbular flrst pemanent
oo lar g

Loss of ooe oandlbular fl.rst petr¡anent
¡olar
Loss of teo tråndlbular flrst peraanenc
oolars
¡io trlsslnB lateral lncfsors
!{lssfng one lat:eraI lnclsor
Xlsslng tvo lateral lnclsors
r-o anterfor crossblte
ADterfor crossblÈe of one tooth

Anterl.or crossbfte of ÈHo ceetlr

Anterlor crossblte of rh¡ee teeÈh

Anterfor crossblte of four or ¡ore Èeech

Total Sæple
(H-444)

Nuber Per Cent Nmber Per Cenc Nunber Per CenÈ

118

63 14. t9
381 85.81

'28 6.30

53 12.00

25I 69.70

2L6 62.60

115 35. 70

329 76.30

255 88.20

tts 10, 40

4 19 98. 20

4 .90

4 .90

396 94.70

16 3.80

6 1.50

127 97.30

5 1.10

7 1.60

402 94. 10

t7 4.00

5 1.20

I .20

L .20

Accep tab I e
Occluslon

(!t.6 3 )

63 100,00

0 .00

0 .00

0 .00

42 84.00

51 92.70

4 7.30

50 86.20

53 98, 10

t 1.60

63 100.00

0 .00

0 .00

63 I00.00

0 .00

0 .00

63 100.00

0 ,00

0 ,00

63 100.00

0 .00

0 .00

0 .00

0 .00

Yalocc lus lon
(r"- 33l )

0 .00

381 100.00

28 7,40

50 13,20

209 67.40

165 56.90

tlt 41. 60

279 74,80

20? 87,ttj
44 rr.80

359 97.80

3 .82

5 1.36

335 93.80

16 4.50

6 1.70

366 96. 80

5 1.30

7 1,90

343 93.50

17 4.60

5 1.50

L .21

L .27
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SIGNIFICANT EFFECTS REVEALED BY THE CHI SQUARE

TEST FOR DTSCRETE VARIABLES

TABLE XXXXII

Occlusion

Angle classifi.cation

TreatnenÈ

Treatment suggested

Dentls c

Stralght teeth

Would wea¡ braces

Fluorlde in drÍnking vrater

Lfp posture

L20

Missing pernanent teeth

Hissing rnaxii-Iary first per'.ranen! noiars

Missing rnandibular first pernanenE nolars

Mlssing lateral incisors

ArÀterlor crossbite

Sex

3. s9

.78

L.29

1.00

.58

3.56

3.84 *

.69

2.39

7.52 ***

.06

11 AO ***

.08

.14

SocÍoecononic
Occluslon Level

444.00 ***

438.00 ***

200.00 ***

3.62 *

5. 61

25.35 ***

23.37 ***

3.62

5.32

6.09 *

1.40

4.10

2.06

í.to

* Significant aÈ the
** Significanc aE thÈ
*** Significant at the

.31

2.35

16.59 ***

22.LO ***

18.90 ***

4.46 *

7.63 ***

1.95

.65

1.48

6.60 **

6.2t *

¿. Þ)

13.07 **,t

5i( Ie,;eI ,

1Z leveI.
. 17í 1eve1.
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Pho tographic Landmarlcs

Nasíon (N) The most concave soft tíssue point at the root of the nose

corresponding to the junction of the frontal and nasal bones.

Orbitale (0) The soft tíssue point corresponding to the deepest point

of the ínfra orbital margin of the bony orbit. It is directly

below the pupil rvhen the eye is open and looking directly ahead.

Pronasale (PRN) The most anterior point of the nose in the midsagittal

plane.

Subnasale (SN) The point at r^¡hich the nasal septum beËween the nostrils

merges wíth the upper cutaneous 1ip in the midsagittal p1ane.

A Poínt (A) The soft tissue point corresponding to the deepest point

on the midline contour of the alveolar process between the an-

terior nasal spine and the alveolar crest of the maxillary

central Íncisor.

Labrale Superius (LS) The point at the superior margin of the upper

membranous lip ín the midsagittal p1ane.
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Labrale rnferius (Li) The point at the superior margin of the lower

membranous líp in the midsagittal plane.

B Point (B) The soft tissue point correspondíng to Ëhe deepest midline

point on the mandible between infradentale and pogonion.

Pogonion (Pg) The most anteríor point on the soft tíssue chin in the

midsagittal plane

MenÈon (Mm) The most inferior point on the soft tissue chin ín the mid-

sagittal p1ane.
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Tragus (T) The tip of the soft tissue, tongue-like projection of the

cartí1age of the auricle in front of the opening of the external

auditory meatus.

P-Point (P) The geometríc mídpoint of facial plane (N-Pg).

Reference Planes used in this study

Facial Plane Constructed from nasion to pogonion (N-Pg).

Orientation Plane Constructed from tragus to P-point.

Frankfort Horizontal Plane Constructed from tragus to orbítale.


